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ABSTRACT 

The Carnegie Supernova Project (CSP) was a five-year observational survey con- 
ducted at Las Campanas Observatory that obtained, among other things, high- 
quality light curves of ~ 100 low-redshift Type la supernovae (SNe la). Pre- 
sented here is the second data release of nearby SN la photometry consisting 
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of 50 objects, with a subset of 45 having near-infrared follow-up observations. 
Thirty-three objects have optical pre- maximum coverage with a subset of 15 be- 
ginning at least 5 days before maximum light. In the near-infrared, 27 objects 
have coverage beginning before the epoch of 5-band maximum, with a subset of 
13 beginning at least 5 days before maximum. In addition, we present results of 
a photometric calibration program to measure the CSP optical (uBgVri) band- 
passes with an accuracy of ~ 1%. Finally, we report the discovery of a second 
SN la, SN 2006ot, similar in its characteristics to the peculiar SN 2006bt. 

Subject headings: galaxies: distances and redshifts - supernovae: general 



1. INTRODUCTION 



The current cosmological paradigm (A-cold-dark-matter) suggests that the Universe is 
composed of ~ 4.4% baryonic matter, ~ 21.3% cold dark matter, and ~ 74.2% dark energy 
(e.g., Dunkley et al.|20()9 ). The luminosity distances of Type la supernovae (SNe la) provided 
the first strong evidence that the expansion rate of the Universe is currently accelerating 



(Riess et al. 1998 Perlmutter et al. 1999), and that dark energy having negative pressure 



is the major contributor to the overall energy budget of the Universe. These findings have 
been further substantiated through the detection of the late-time integrated Sachs- Wolfe 
effect ( Giannantonio et al. 2008) and X-ray cluster distances (e.g. 



Allen et al. 2007). 



To date, much effort and resources have been directed toward characterizing the nature 
of dark energy, resulting in more than 1000 SNe la being observed, extending from the smooth 
Hubble flow out to a redshift (z) of 1.7. The current data have revealed that the equation-of- 
state parameter of the dark energy, w = P/ (pc^), is consistent with a cosmological constant, 
w = -l (lAstier et al.||2006l iWood-Vasey et al.||2007l iRiess et al.||2007l iFreedman et al. 112009 



Sullivan et al. 2011). Advancements in our understanding of dark energy will come from 



future experiments that seek to measure the time derivative of w. The success and credibility 
of these experiments will require percent-level accuracy in SN distances, something that has 
yet to be demonstrated. To achieve this will require both a deeper theoretical understanding 
of the progenitors and explosion mechanism as well as, on the observational side, a significant 
sample of well-calibrated low-z SNe la monitored over a wide wavelength range. 

The Carnegie Supernova Project (CSP) is the umbrella designation of a five-year (2004- 
2009) National Science Foundation (NSF) funded observational campaign consisting of low- 
and high-2; components. The overriding goal of the low- 2; component was to construct an 
atlas of ~ 100 high signal-to-noise ratio (S/N) SN la light curves in a homogeneous and 
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well-defined photometric system in the optical and near- infrared (IR). These data will serve 
as a fundamental reference to anchor future Hubble diagrams that will contain thousands of 
high- 2; SNe la observed by future all-sky surveys. The objective of the high-^ portion of the 
CSP was to construct a rest-frame i-band Hubble diagram in order to minimize the effects 
of dust reddening. At the end of the latter observing program, 71 SNe la were observed 
at cosmological distances out to z ~ 0.7. A subset of these objects was combined with our 



initial low- 2; sample to construct the Hubble diagram presented by Freedman et al. (2009). 



By the end of the fifth and final year (June 2009), the low- 2; part of the CSP had 
obtained photometric follow-up observations of 129 SNe la. In the first of a series of papers. 



we presented optical (uBgVri) and near-IR (YJHKs) light curves of 35 SNe la (Contreras 



et al. 2010), along with a detailed analysis ( Folatelli et al.|[20l0 ). A highlight of the Folatelli 



et al.| study is the discrepancy found between the value of the reddening parameter, Ry, 
as determined through the comparison of color excesses to the method of leaving Ry as 
a free parameter and minimizing the dispersion in the Hubble diagram. When excluding 
the two most highly reddened objects from the first sample, a comparison of colors or color 
excesses suggests agreement with the canonical Milky Way value, Ry ~ 3.0. However, when 
one minimizes the dispersion in the Hubble diagram with Ry treated as a free parameter, 
lower values of Ry ?a 1 — 2 are obtained. This discrepancy implies that there is an intrinsic 
color variation of SNe la that correlates with luminosity, but is independent of the light- 
curve decline-rate parameter Amis-^^ To address this apparent inconsistency demands an 



expanded sample of well-observed multi-band SNe la. 

In this paper we present the second CSP release of SN la light curves. The sample 
consists of 50 objects observed between 2005 and 2009, with a subset of 45 objects having 
accompanying near-IR observations. The light curves presented here are a significant addi- 
tion to a growing sample of low- 2; SNe la that have been observed in well-understood and 



stable photometric systems 


(Wood-Vasey et al. 


2008 


Hicken et al. 


2009 


Contreras et al. 


2010 


Ganeshalingam et al. 


2010 


). A third and final paper containing optical and near-IR 



light curves of an additional 
SNe la observed by the CSP. 



20 to 25 objects will complete the full data release of \ow-z 



Additional aims of the CSP included the construction of substantial samples of Type II 
SNe (~ 100) and Type Ib/c SNe (~ 25). By the end of our observational program, these goals 
were successfully achieved, and a majority of the data are currently being analyzed. The 



^''^The decline-rate parameter is traditionally defined as the difference in magnitude of the B-band light 
curve from peak brightness to 15 days later. The value of Ami5 is correlated with absolute peak magnitude 
in such a way that low- luminosity SNe la exhibit a faster decline rate ( Phillips||l993 ). 
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CSP was not limited to only photometric follow-up observations; a notable commitment was 
also made to obtain contemporaneous optical spectroscopy. In a companion paper currently 
in preparation an analysis of spectrophotometry of ~ 80 SNe la monitored by the CSP will 
be presented. Additionally, a second analysis paper combining the CSP's first 85 published 
low- 2; SNe la will be presented in the near future. 

The organization of this paper is as follows. Section |2] briefly describes the observations, 
§ |3] discusses results obtained from a calibration program to measure the optical and near- 
IR transmission functions of the Henrietta Swope 1-m and Irenee du Pont 2.5-m telescopes 
equipped with CSP filters, §|4]presents the final light curves, and §[6]contains our conclusions. 



2. Observations 

A complete overview of the CSP including the goals of the project, the facilities at Las 
Campanas Observatory (LCO) used to conduct photometric and spectroscopic data, and the 



observing procedures is given by Hamuy et al. (2006). A detailed and up-to-date description 



of the data-reduction procedures, the host-galaxy subtraction techniques, and computation 
of definitive photometry in the natural system of the LCO facilities is given in the first data 



release of SN la photometry (Contreras et al. 2010). It is not our intention to repeat the 



material contained in these previous publications, so in this section we provide only a brief 
summary of our methodology. 

The CSP was a follow-up program of southern and equatorial SNe discovered by various 
sources ranging from dedicated backyard amateurs to professional searches. Five observa- 
tional campaigns, each of duration 9 months, were conducted between 2004 and 2009. The 
primary criteria used to select an object for monitoring were (i) that it was caught young, 
preferably before maximum light, or within a few weeks after explosion in the case of Type 
II plateau objects, and (ii) that the peak magnitude was ~ 18 or brighter. The workhorse of 
the CSP was the Henrietta Swope 1-m telescope equipped with both a direct imaging CCD 
camera that we refer to as SITe3 and a near-IR imager called RetroCam. Additional near-IR 
imaging and limited optical observations were obtained with the du Pont 2.5-m telescope 
equipped with the Wide Field IR Camera (WIRC) and a direct optical imager referred to 
as Tek 5. Typically a year or more after the last observation of any given SN, deep "tem- 
plate" images of its host galaxy were obtained with the du Pont telescope. These high S/N 
templates are used to subtract away the host-galaxy light at the position of the SN in each 
science image. This procedure is essential for obtaining precise photometry, particularly if 
the SN occurred in the inner region of the host galaxy or in a spiral arm. 
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Template subtraction has been performed on the science images of all objects presented 
here except SN 2007if (near-IR) and SN 2009dc (optical and near-IR). As these two events 
are super-Chandrasekhar candidates, we recognize the interests within the community to 
promptly make their photometry public. Given the position of both objects in their respec- 
tive host galaxies, we suspect that the photometry suffers negligible background contamina- 
tion. Nevertheless, in the near future templates of these objects will be acquired, and the 
subsequent template-subtracted photometry will be available on the CSP webpage. 

Photometry of each SN is computed differentially with respect to a local sequence of 
stars. Absolute photometry of each local sequence is determined relative to photometric 
standard stars which were observed over a minimum of three photometric nights. The 
master list of optical photometric standard stars used to calibrate the local sequences is 



composed of stars in common with the Landolt (1992) and Smith et al. (2002) catalogs. In 



the near-IR, absolute photometry of each local sequence is computed relative to Persson et 



al. (1998) standards. 



The CSP has elected to publish photometry on the natural system of the Swope and du 



Pont telescopes. The reasons for this are highlighted by Contreras et al. (2010), and boil 
down to providing the photometry in a form which simplifies the process of combining it with 
datasets obtained by other groups. Armed with spectral templates and well-defined system- 



response functions, CSP photometry can be transformed or "S-corrected" ( Stritzinger et al. 



2002 ) to any desired user-defined photometric system in a straightforward manner. 



The SNe contained in this data release were observed from mid-2005 to early-2009. A 
mosaic consisting of a K-band image of each SN is presented in Figure [Tj General properties 
related to each object are provided in Table [l] Specifically, this includes (i) the coordinates, 
(ii) identification, morphology, and redshift of the host galaxy, (iii) a reference to the lAUC or 
CBET reporting the discovery, and (iv) the name of the discovery individual(s) or group(s). 

Basic photometric and spectroscopic information on each object is compiled in Table [2| 
consisting of (i) an estimate of the decline-rate parameter. Amis (see § |4] for details), (ii) 
the number of nights each SN was observed, (iii) the number of nights that standard-star 
fields were observed under photometric conditions, and (iv) the SN spectral subtype. Values 
of Amis were computed using the SNooPy Python package (SNooPy; Burns et al. 2011), 
while the SuperNova IDentification code (SNID; Blondin & Tonry 2007) provided aid in 
determining spectral subtypes. Finally, the last column of Table |2] lists the epoch of the 
spectrum (relative to the time of 5-band maximum) used to determine the spectral subtype. 

Examination of the light-curve properties and optical spectra reveals that 38 of the 
objects in this data release are normal SNe la, seven are of the low- luminosity SN 1986G 
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dPhillips et aL][l987| or SN 1991bg ( [Filippenko eTaL]|1992a| [Leibundgut eraL]p93| variety, 



two are of the slow-declining SN 1991T-like subtype (Filippenko et al. 1992b Phillips et al. 



1992| , two are considered as possible super-Chandrasekhar SNe (e.g., see [Howell et a.|[2006| . 



and one object, SN 2006bt, is uniquely peculiar (Foley et al. 2010). 



Optical and near-IR photometry of each local sequence in the standard Landolt {BV; 
Landolt 1992), Smith {u'g'r'i'; Smith et al. 2002), and Persson {JHKs] Persson et al. 1998) 
photometric systems is given in Table [3] The F-band photometry is calibrated relative to the 
(Y — Kg) and {J — Kg) color relation given by Hamuy et al. (2006, see Appendix C, Equation 
C2). The quoted uncertainty accompanying the magnitudes of each star corresponds to the 
weighted average of the instrumental errors computed from several measurements obtained 
over the course of multiple photometric nights (see Columns 5 and 6 of Table [2]). 



3. CSP Bandpasses 

In the past, photometry of local SNe la has often been obtained with poorly quantified 
system (telescope + instrument + filters) response functions. This problem makes it difficult 
to precisely combine low- and high-z SN la samples, and contributes to the systematic error 
budget of cosmological parameters. To maximize the potential of our low-z sample, we have 
devised a calibration program to measure with 1% accuracy the response of the CSP band- 
passes on the Swope (optical + near-IR) and du Pont (near-IR) telescopes. In this section 
we describe the photometric calibration program, and present the scanned optical response 
functions. The near-IR scanned response functions will be presented in a forthcoming data 
paper. A more complete discussion of the technical aspects of this experiment, including a 



schematic of the setup, is presented by Rheault et al. (2010) 



3.1. Experimental Setup 

The experimental setup consists of a broad-band light source that illuminates a monochro- 
mator. Two light sources provide sufficient illumination in the optical and near-IR regimes. 
In the optical, a 75 W Xenon lamp placed in an ellipsoidal reflector gives a smooth continuum 
from 3000 A to 8000 A, while redward from 8000 A to 24000 A a 100 W Quartz Tungsten 
Halogen lamp is used. An optimized setup of coUimating optics directs the light to the 
entrance slit of a monochromator. The collimating optics used for projection consist of UV 
grade fused silica. The monochromator selects a narrow bandwidth of light (between 20 to 
50 A) that is fed into a fiber bundle made of 10 individual 600 fim diameter fibers arranged 
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as a vertical line at the exit slit of the monochromator, while at the end of the fiber line they 
are arranged as a compact spot. The custom fiber bundle was manufactured by Fibertech 
Optical using 600 micron fibers from Polymicro (model FBP). The fibers are made of a 
special broad-band glass that has high transmission from 3500 A up to 18000 A. Outside of 
this wavelength range, the fiber transmission begins to drop, but there is still enough power 
to measure the near-lR throughput accurately. The output of the fiber bundle is projected 
onto a highly reflective flat-fleld screen using an Engineered Diffuser from RFC Fhotonics 
(model EDC-40) that ensures a uniform distribution of the light. The glass optics of the 
diffuser have a polymer coating to enhance the UV transmission. One of the fibers is routed 
to a MS125 spectrometer from Newport, which measures in real time the central wavelength 
and the full width at half-maximum intensity (FWHM) of the illuminating source to within 
an accuracy of 1 A. The fiat-field screen is made of lightweight honeycomb aluminum panels 
covered by a highly diffusive coating from Labsphere with refiectivity above 95% from 3000 
A to 16000 A. From 16000 A to 22000 A the reflectivity hovers around 90%, and beyond 
22000-25000 A the reflectivity drops to 75%. 

Placed behind the secondary mirror of the telescope are four photodiodes with NIST 
traceable calibrations that measure the power of the light shining off the flat-field screen. The 
photodiodes monitor the screen brightness and provide a signal proportional to the amount 
of light that enters the telescope. Two types of photodiodes are employed depending on the 
wavelength range being cahbrated. Silicon photodiodes are used between 2500 A and 10000 
A, and Germanium photodiodes best serve the purpose from 8000 A to 16500 A. The signal 
from the photodiodes is amplified by a high-gain low-noise amplifier and read by an analog- 
to-digital converter acquisition system. The monochromator, lamps, and photodiodes are 
controlled remotely from the telescope control room. This setup is placed on the platform at 
the base of the telescope mount below the fiat-field screen for the duration of the calibration 
run. Finally, from our own in lab tests we calibrated both the Silicon and Germanium 
photodiodes using the same NIST traceable standards and found that they both agree in 
their region of overlap. 



3.2. Calibration Procedure 

The calibration is made by comparing the number of photons measured by the pho- 
todiodes aimed at the fiat-field screen to the number of counts measured during the same 
period by the science imager mounted on the telescope. It is a relative measurement. The 
acquisition system is automated; however, it is unable to communicate with the instrument 
control software, so part of the procedure is accomplished manually. 
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The optical bandpasses are scanned using a narrow bandwidth (FWHM = 26 A) with a 
20 A step between each measurement. Near-IR scans are performed with a fine step interval 
of 50 A and a coarser step interval of 200 A. An image is taken at each interval step with 
a 30 s exposure time. Due to the low transmission sensitivity in the blue of the SITe3 chip 
in the direct-camera CCD, 120 s exposure times are required to accurately scan the u band. 
To evaluate the repeatability of the calibration, each filter is scanned at least twice during 
non-sequential nights over the course of a calibration run. 



3.3. Calibration Results 

Two calibration runs were conducted at LCO during 2010. During the first of these runs 
(January 2010) the uBgVri passbands of the SITeS CCD imager on the Swope telescope were 
measured twice per filter, point-to-point by wavelength, except for the z-band filter which was 
scanned only once. In a second run (July 2010) a second scan was obtained of the Swope i 
bandpass, and the near-IR bandpasses of both RetroCam on the Swope telescope and WIRC 
on the du Pont were scanned. The data from the second run are currently being analyzed 
and will be presented in a future publication (Stritzinger et al., in prep.). The repeatability 
of the uBgVr measurements from the first calibration run was < 1%; by this we mean that 
there is a < 1% point-to-point (by wavelength) uncertainty in the filter-response profiles. In 
other words, the ratios of the two scans of each individual filter fall within an envelope ± 
1% wide. 

Plotted in Figure [2] are the uBgVri bandpasses measured from our calibration program 
multiplied by a CTIO atmospheric transmission function, including telluric absorption fea- 



tures. Also included are the tracings previously published by Contreras et al. (2010, see their 
Figure 8). In addition to measuring the bandpasses, the response of the Swope telescope 
was measured with and without the SITeS Direct CCD camera. The scanning without the 
CCD camera was performed with a photodiode placed at the focal plane of the telescope. 
These measurements yielded the optical throughput of the telescope which, when combined 
with the total throughput measurements, allowed the instrument response function (CCD 
+ dewar window) to be deduced. 

Under close inspection of the scanned bandpasses it was evident that in all cases the 
wings did not reach zero transmission. The cause of this effect was determined to be white 
light that leaked into the calibration setup. In general the offset produced by the white light 
was reasonably constant across the bandpasses; thus, to produce the final corrected curves 
the same constant value was subtracted from each bandpass trace. 
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As a direct result of our measurements, we managed to resolve two issues with the band- 
passes published by Contreras et al. (2010). First, we now have an accurate measurement of 
the u filter response function which, as discussed by Contreras et al. (2010), was a source of 
considerable uncertainty. Second, on 14 January 2006 UT the V filter (called "LC-3014") was 
damaged and subsequently replaced with another V filter ("LC-3009"). After several nights 
of use, it was determined that the replacement filter had a significantly different color term 
compared to the original. This filter was therefore replaced with a third filter ("LC-9844") 
on 25 January 2006 UT, which was used for the remainder of the CSP campaigns. During 
the first photometric calibration run a portion of the broken LC-3014 filter and the tempo- 
rary replacement, LC-3009, were also scanned using the monochromator while mounted on 
an optical bench. A comparison of these tracings indicates that the LC-9844 and LC-3014 
\^-band filters, though similar, are not identical (see Figure |2]). Details regarding the color 
terms for these three V^-band filters are provided in the Appendix B. 



4. Final Light Curves 



Final optical and near-IR light curves of 50 SNe la in the natural system are displayed 
in Figure |3j The corresponding optical and near-IR photometry of each object is provided in 
Table |4] and Table [s} respectively ^^J^ The quoted uncertainties in these tables correspond to 
the sum in quadrature of the instrumental error and the nightly zero-point error. In general, 
the light curves provide excellent temporal coverage and exhibit photometric precision at 
the 0.01 to 0.03 mag level. 

The photometry of the SNe with either "normal" or "SN 1991T-like" spectral subtypes 
(see Table 2) is overplotted in Figure [3] with light-curve fits (solid red lines) computed by 
SNooPy (Burns et al. 2011) using the "max model" (see Stritzinger et al. 2010, Eq. 5). 



From the SNooPy fits we obtain estimates of the peak magnitudes, the time of S-band 
maximum, T(i?max); the decline-rate parameter Ami5 (Burns et al. 2011), and a covariance 



matrix of these parameters. Currently, SNooPy is unable to satisfactorily fit template light 
curves to peculiar SNe la hke SN 2006bt (Foley et al.||2010), the fast-declining low-luminosity 



^'^Electronic files in ASCII format arc available on the CSP webpage 
[http:/7obs. carnegiescience . edu/CSP/datal . 

^^The small amount of optical photometry obtained with the du Pont telescope (+ Tek 5 CCD) is included 
in Table |4] These data, which are indicated with superscript "a" in the table, were reduced assuming that 
they are in the same natural system as the Swope photometry. This is a reasonable assumption since 
the exact same filters were used with both telescopes, and with CCD detectors that had similar quantum 
efficiencies as a function of wavelength. 



- 10 - 



SN 1986G/SN 1991bg-like objects, nor the possible super-Chandrasekhar mass SNe. In these 
cases we interpolated the observed photometry with the use of spline functions, from which 
the peak magnitudes may be estimated, and the values of T(i?max) and Amis were derived 
directly from the S-band spline fit. Overplotted on the observed photometry in Figure |3] 
are the resulting spline fits (red dashed lines). Due to insufficient photometric coverage, we 
were unable to accurately determine estimates of Amis ^or the SN 1991bg-like objects SNe 
2006bd and 2006hb, nor for the possible super-Chandrasekhar SN 2007if. 

The Amis values derived from either the SNooPy template light-curve fits or the spline 
fits are listed in Table [2} and are plotted in a histogram in Figure [6] We note that because 
a single value of Amis is used in SNooPy to parameterize all the filters when performing 
the "max model" fit to a SN la, the values reported here can differ slightly from the value 
one would obtain by measuring it directly from the decline of just the S-band light curve. 
Also included in Figure [6] are the Amis values for the SNe la presented in the first CSP data 



release of SNe la (Contreras et al. 2010). 



We find that for the objects presented in this paper, 33 have pre-maximum optical 
coverage, and of these, 15 have observations beginning at least 5 days before T(i?max)- 
Of the 45 SN la with near-IR observations, 27 have observations that commence prior to 
T{Braax), with a subset of 13 beginning at least 5 days earlier than maximum i?-band light. 



SNe 2006bt and 2006ot 



In a recent paper, Foley et al. (2010) called attention to one of the objects in our 



sample, SN 2006bt, which showed photometric and spectroscopic characteristics unlike those 
of any other known SN la. While possessing a broad, slow-declining (Amis = 1-1) B light 
curve similar to a typical luminous SN la, SN 2006bt also displayed certain photometric 
and spectroscopic properties that are more similar to those of fast-declining, low-luminosity 
events. In particular, the i-band light curve showed only a weak secondary maximum, and 
the maximum and pre-maximum optical spectra displayed strong Si II A5972 absorption 
relative to Si II A6355 and a depression at ~ 4100 A due to Ti II, all of which are properties 
characteristic of low- luminosity SN 1991bg-like objects. As mentioned earlier, our attempts 
to fit the light curves of SN 2006bt with SNooPy met with failure because of the combination 
of slow-declining light curves with a weak secondary maximum in the i band. The i light 
curve of SN 2006bt is also peculiar in reaching a primary maximum at essentially the same 
epoch as B maximum, whereas for normal slow-declining SNe la, i maximum occurs several 



days before B maximum. Nevertheless, Foley et al. (2010) showed that the luminosity of 



SN 2006bt was quite typical of normal, slow-declining SNe la. 
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Interestingly, a second object in our sample, SN 2006ot, appears to be closely related 
to SN 2006bt. This is illustrated in Figure |4] where the uBgVriYJH light curves of both 
SNe are overplotted. Also included in this figure are SNooPy fits to the CSP photometry 
of the normal, slow-declining (Amis = 1-0) SN 2006af (Contreras et al. 2010). Once again. 



in the observations of SN 2006ot we find the combination of broad, slow-declining light 
curves with a weak secondary maximum in i. The morphology of the Y and J light curves 
of SN 2006ot is also peculiarly fiat and consistent with the more limited CSP coverage 
obtained for SN 2006bt. Figure |5] shows a comparison of the spectra of SNe 2006bt and 
2006ot near maximum light, and approximately 3-4 weeks after maximum. Again, spectra 
of the normal SN 2006ax are included for comparison. The peculiar nature of the maximum- 
light spectrum of SN 2006bt compared to SN 2006ax is apparent in this figure, in particular 
the strength of the Si II A5972 absorption compared to A6355, and the broad Ti II absorption 
at ~ 4100 A. The maximum-light spectrum of SN 2006ot is different yet again, appearing in 
some ways intermediate between the spectra of SNe 2006bt and 2006ax (e.g., in the ratio of 
the equivalent widths of the Si II A5972 and A6355 features). Most striking is the strength, 
width, and blueshift of the Si II A6355 line, the minimum of which yields an expansion 
velocity of ~14500 km s^^. At 3-4 weeks past maximum, the spectra of SNe 2006bt and 
2006ot closely resemble each other, while the spectrum of the normal SN 2006ax differs 
significantly at wavelengths shortward of 6000 A. 



According to the maps of |Schlegel, Finkbeiner, & Davis| (|1998|) , interstellar reddening 

0.17 mag and Ay 



of SNe 2006bt and 2006ot due to dust in the Milky Way was small (A^ 



= 0.05 mag, respectively). Foley et al. (2010) did not find evidence for Na I D absorption 
in the spectrum of SN 2006ot at the redshift of its host galaxy, nor is Na I D detectable in 
our maximum-light spectrum of SN 2006ot. Hence, it is unlikely that the light of either SN 
suffered large dust extinction. The difference in host galaxy recession velocities corrected 
to the cosmic microwave background (CMB) reference frame [vcmb = 9737 km s~^ for 
SN 2006bt and vcmb = 15695 km s~^ for SN 2006ot) implies a brightness difference of 
~1.0 mag if both objects were unreddened and shared the same peak luminosity. This is 
only 0.1 mag different from the shift of ~0.9 mag required to register the light curves of 
both SNe (see Figure |4]). Thus, the peak luminosities were likely quite similar. Interestingly, 
the host of SN 2006bt was an SO/a galaxy and NED lists the morphology of the host of 



SN 2006ot as Sa, implying a relatively old progenitor (Foley et al. 2010). 



It is not at all obvious how SNe 2006bt and 2006ot fit into the overall scheme of SNe la, 
but it is clear that they can be easily confused with normal events unless high-quality pho- 
tometry and/or spectroscopy is obtained. This is particularly true at high redshifts where 
rest system i or near-IR light curves (where the photometric differences are greatest) are al- 
most never obtained. Foley et al. ( 2010[ ) concluded that contamination of SNe la samples by 



-VI- 



similar objects will both increase the scatter of the Hubble diagram and systematically bias 
measurements of cosmological parameters. Fortunately, they do not appear to be very com- 
mon in the local Universe as only two such events are among the 87 SNe la with photometry 
published to date by the CSP. 



6. Conclusion, and Prospects for the Future 



We have presented the second data release of SN la photometry obtained by the CSP. 



Combined with the first sample (Contreras et al. 2010), the CSP dataset currently consists 



of 85 objects. The high quality and dense temporal coverage, extending over 9 filters from 
the optical to the near-IR, provides a sample that is well-suited for tackling the issues related 



to accurately estimating host-galaxy reddening (e.g., Folatelli et al. 2010). 



With the addition of the 50 low- 2; objects presented in this paper, we are in a position to 
extend upon our first analysis and, among other things, to provide a detailed investigation 
of the fastest declining SNe la. The CSP sample now consists of 16 rapid decliners (Amis > 
1.5). This sample is nearly evenly split between the morphologies of the near-IR maximum of 
those objects that peak in the near-IR before T(i?inax); and those that peak after. Krisciunas 



et al. (2009) suggest that objects whose near-IR light curves peak after T(i?max) appear to 



be 0.5 to 0.8 mag less luminous in the optical and near-IR than those events whose near-IR 
light curves peak before T(_Bniax)- It will be particularly interesting to re-examine this issue 
using the CSP sample, as well as to compare other properties of the light curves and spectra 
of this SN la subtype. 

When completely reduced and analyzed, the CSP optical and near-IR light curves of 
SNe la already in hand will constitute a fundamental reference for cosmological studies. 
However, at present, the full utility of the CSP sample as a reference for observations at high 
redshift is compromised by the fact that the median redshift of the sample is ~ 0.02. At this 
redshift, the root-mean-square (rms) error in distance modulus due to peculiar velocities is 



±0.13 mag, and dominates the observed Hubble diagram dispersion (Neill, Hudson, & Conley 



2007 Folatelli et al. 2010). This problem can be minimized by extending observations to 



SNe further out in the smooth Hubble flow. We have therefore proposed and been granted 
NSF funding to carry out a second stage of the CSP with the goal of producing optical and 
near-IR light curves of 100-200 SNe la in the redshift range 0.03 < z < 0.08. With such a 
sample we expect the rms error due to peculiar motions to drop to ± 3% or less in distance. 



The CSP extends special thanks to the mountain staff of the Las Campanas Obser- 
vatory for their assistance throughout the duration of our observational program, and to 
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and AST-1008343. The Dark Cosmology Centre is funded by the Danish National Research 
Foundation. M.H. acknowledges support by CONICYT through grants FONDECYT Reg- 
ular 1060808, Centro de Astrofisica FONDAP 15010003, Centro BASAL CATA (PFB-06), 
and by the Millennium Center for Supernova Science (P06-045-F). A.V.F. is grateful for the 
financial support of the NSF and the TABASCO Foundation. This research has made use 
of the NASA/IPAC Extragalactic Database (NED) which is operated by the Jet Propulsion 
Laboratory, California Institute of Technology, under contract with the National Aeronautics 
and Space Administration. 



A. Photometric Zero Points 



With the scanned system response functions presented in §|3]3, we proceed to compute 
photometric zero points following the prescription described by Contreras et al. (2010 see 
their Appendix C). 

The photometric zero point for bandpass X, with a response function denoted by 5'x(A), 
can be expressed as 



ZP 



X 



2.5 log 



+ mo- 



(Al) 



Here Fo{X) is the spectral energy distribution (SED) of a fiducial source and ruo is the 
observed magnitude of this source through the bandpass X. 

To compute the B- and l^-band zero points we adopt the SED of Vega (a Lyr) as our 



fiducial source. In doing so, we use the Bohlin & Gilliland (2004) SED of Vega (version 



5) obtained from CALSPECp^ and the Fukugita et al. (1996) standard magnitudes -Bstd 
= 0.03 and V^td= 0.03. As we aim to compute zero points in the natural system of the Swope 
telescope, i?std and Vstd are transformed to the Swope natural system using the following 
equations: 



B-asLt — Bstd — CTb X {Bstd — Vstd) 
Vnat = ^std — CTy X (Vstd — ^std). 



(A2) 
(A3) 



^ ''ftp://ftp.stsci.edu/cdbs/cuiTent_calspec/alpha_lyr_stis_005.ascii 
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where CTx are the color terms. Color terms for the CSP bandpasses were given by |Hamuy 



et al. (2006) and Contreras et al. (2010); the former values correspond to the average for 
the first of five yearly observing campaigns, while the slightly different numbers given in the 
latter reference are based on the first four observing campaigns. In Table 6 the final five-year 
average color terms are presented. The first column corresponds to the unweighted average 
after applying a 5a clipping algorithm. Listed in the second column as a consistency check 
are the median values calculated without the 5a clipping, with uncertainties corresponding to 
1.49 multiplied by the median absolute deviation. As is seen, the differences between these 
two methods of computation are minimal. We therefore adopt the unweighted averages 
determined with the 5a clipping. 



In Equation |A3| the value of "^std" was computed synthetically using the SED of Vega 
and the "USNO 40" i' bandpass. This yields i'^^^ = 0.382 mag. Executing the transformations 
yields Vega magnitudes in the Swope natural system of i?nat = 0.03 and V^at = 0.009. 

Armed with i?nat and V^at, and the B and V (LC-9844) scanned bandpasses, zero points 



were computed directly using Equation Al In addition, zero points for the temporary (LC- 
3009) and replacement (LC-3014) l^-band filters discussed in § 3.3 were also computed, and 
the results are listed in Table 7. 

We note that due to the limited use of the temporary LC-3009 V filter, we are unable 
to accurately determine the color term of this filter from observations of standard-star fields. 



To remedy this problem, the color term was estimated synthetically using an atlas of Landolt 



(1992) spectrophotometic standards (Stritzinger et al. 2005), and the corresponding known 



i?std and V^td magnitudes (see Appendix [B] for further details). 

To compute the zero points of the scanned ugri bandpasses, BD+17°4708 was chosen 
as the fiducial source. Similar to the steps described above, the standard Ugta = 10.56, 
g^^^ = 9.64, rstd = 9.35 and i^td = 9.25 magnitudes of BD-|-17°4708 (|Fukugita et"aL][l996| 



were transformed to the Swope natural system 


using 


s; the color term 


in Table 6 and the 


following transformation equations: 








Wnat = Ustd ~ CT^ X 


(Wstd 


- fistd), 


(A4) 


fi'nat = fi'std ^ X 


(fi'std 


- '"std), 


(A5) 


^nat = ''"std ~ CTj. X 


('^std 


~ "^std)) 


(A6) 


^nat = ^std ~ CTi X 




- istd)- 


(A7) 



These transformed magnitudes were then compared to synthetic magnitudes computed with 
our scanned bandpasses and the Bohlin & Gilliland (2004) SED of BD+17°4708 to compute 
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the zero points via Equation |Alt the results are hsted in Table 7. 



B. B- and y-Band Color Terms 

To test the accuracy of the scanned B and V bandpasses, "synthetic" color terms were 



computed by comparing synthetic photometry derived using the Stritzinger et al. (2005) 



set of Landolt (1992) spectrophotometric standards to the pubhshed Landolt values. If 
the scanned bandpasses are correct, the synthetic color terms derived from this experiment 
should match the observed values reported in Table 6. 

Plotted in the left panel of Figure [7] are the differences between the synthetic 5-band 
magnitudes computed with the scanned bandpass and the published Landolt values vs. 
synthetic B — V color. Applying a color cut to exclude stars bluer than B — V = or redder 
than B — V = 0.9 mag yields the best-fit color term of CTb = +0.065. This is reasonably 
consistent with the value of CTb = +0.069 given in Table 6. 

Presented in the right panel of Figure [7] is a similar comparison for the three V band- 
passes used by the CSP. The blue points correspond to values derived with the scan of the 
broken LC-3014 filter, while the red points are from the scan of the temporary LC-3009 filter, 
and the green points are the values obtained with the scan of the replacement filter LC-9844. 
Adopting the previously mentioned color cut yields best-fit color terms of CTy = —0.063, 
CTv = -0.044, and CTy = -0.065 for the LC-3014, LC-3009, and LC-9844 bandpasses, 
respectively. These values are in excellent agreement with the color terms derived from the 
broad-band photometry of the Landolt standard-star observations (see Table 6). 

The results of this experiment confirm the accuracy of the scanned B and V bandpasses. 
Unfortunately, due to a lack of spectrophotometric measurements of the Smith et al. (2002) 
standard stars, it is not possible to accurately apply this test to the scanned ugri bandpasses. 



C. V-Band LC-3009 Photometry 

As the ^-band LC-3009 color term has a non-negligible difference with respect to the 
two other \^-band filters used, we re-examined the small amount of photometry obtained with 
LC-3009. During the time the LC-3009 filter was used, 12 different SNe la were observed 



during 1-3 epochs. Nine of these objects are included in Contreras et al. (2010). For 
completeness we returned to these nights in question and recomputed the photometry in 
the natural system of the Swope telescope. We note that for these objects, eliminating the 
observations taken with the LC-3009 filter has little effect on the quality or coverage of the 
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y-band light curves, except for the case of SN 2006D whose first three pre-maximum epochs 
were obtained with LC-3009. Updated y-band photometry for these three epochs is available 
on the CSP webpage. 
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Table 1. General Properties of 50 Type la Supernovae 



SN 


SN 
a(2000) 


SN 
5(2000) 




Host 
Galaxy 


Morphology^ 






Discovery 
Reference 


Discovery Individual/Group 


2005hj 


01 


;26 


:48 


.27 


— 01:14 


:16 


.8 


BO 12415. 21— 012950.3 







.0580 ' 


CBET 266 


ROTSE-III 


2005ku 


22 


'59 


■42 


61 


+00'00 


■49 


.3 


2MASX J22594265 — 0000478 




0, 


.0454+ 


CBET 304 


SDSS-II 


2005mc 


OS 


'27 


06 


36 


+21'38 


'45 


.6 


UGC 04414 


SOa 


0, 


.0252 


CBET 331 


THCA 


2006bd 


1^ 












.4 


UGC 6609 


E 


0, 


.0257 


CBET 448 


Puckott 


2006br 






'm 


sn 


+ 13-24' 


■56 


.8 


NGC 5185 


Sb 





.0246 


CBET 482 


Puckctt 


2006bt 


15 


■56 


30 


53 


+20-02 


■45 


.3 


CGCG 108 — 013 


SAO/a 





.0322 


CBET 485 


LOSS 


2006ef 


02 


:04 


: 19 


.51 


— 08:43 


.42 


.2 


NGC 809 


{R)SO 





.0179 


CBET 597 


LOSS 


2006ej 


00 


:38 


:59 


.77 


-09 00 


56 


.6 


NGC 191A 


SO pec sp 





.0205 


CBET 603 


LOSS 


2006et 


00 


:42 


:45 


.82 


-23:33; 


:30 


.4 


NGC 232 


SB{r)a? pec 





.0226 


CBET 616 


Itagaki 


2006ev 


21 


:30 


:59 


.26 


+ 13:59; 


;21 


,2 


UGC 11758 


Sbc 





.0287 


lAUC 8747 


Ory 


2006fw 


01 


:47 


: 10 


.34 


-00:08; 


:49 


.2 


anonymous 




0, 


.0835* 


CBET 627 


SDSS-II 


2006gj 


03 


:17 


:35 


.80 


-01:41 


:30 


.2 


UGC 2650 


Sab 


0, 


.0284+ 


CBET 631 


Puckott 


2006hb 


05 


:02 


:01 


.28 


-21:07; 


:55 


.1 


MCG-04-12-34 


E? 


0, 


.0153 


CBET 649 


LOSS 


2006hx 


01 


:13 


:57 


.31 


+00:22; 


:18, 


.0 


2MASX J01135716+0022171 


SO 


0, 


.0455 


CBET 656 


SDSS-II 


2006is 


05 


;17 


:34 


.37 


-23:46; 


:54 


.2 


B051529. 79-235009. 8 




0, 


.0314+ 


CBET 659 


LOSS 


2006kf 


03 


:41 


:50, 


.48 


+08:09; 


;25, 


.0 


UGC 2829 


SO 


0, 


.0213 


CBET 686 


LOSS 


20061U 


09 


;15 


:17, 


.63 


-25:36; 


:00 


.3 


anonymous 




0, 


.0534+ 


lAUC 8770 


LOSS 


2006ob 


01 


;51 


:48, 


.11 


+00:15; 


;48, 


,3 


UGC 1333 


Sb 


0, 


.0592 


CBET 745 


LOSS/SDSS-II 


2OO60S 


02 


;55 


:01 


.10 


+ 16:00; 


;34, 


,8 


UGC 2384 


S 


0, 


.0328 


lAUC 8779 


ROTSE-III/LOSS 


2006ot 


02 


:15 


:04, 


.84 


-20:45; 


:58 


.2 


ESO 544-G31 


Sa 


0, 


.0531 


lAUC 8779 


Puckctt/LOSS 


2007A 


00 


:25 


:16, 


.66 


+ 12:53; 


;12 


,5 


NGC 105 


Sab 


0, 


.0177 


CBET 


795 


Puckctt/LOSS 


2007N 


12 


:49; 


:01 


.25 


-09:27; 


:10 


.2 


MCG-01-33-012 


SA{s)a 


0, 


.0129 


CBET 


818 


LOSS 


2007S 


10 


:00; 


:31 


.26 


+04:24; 


:26, 


.2 


UGC 5378 


Sb 


0, 


.0139 


CBET 


825 


Puckctt 


2007af 


14 


:22 


:21 


.03 


-00:23; 


:37, 


.6 


NGC 5584 


SAB(rs)cd 


0, 


.0055 


CBET 


863 


Itagaki 


2007ai 


16; 


:12 


:53, 


.74 


-21:37; 


:48, 


.7 


MCG-04-38-004 


Sc 


0, 


.0317 


CBET 


870 


LOSS 


2007as 


09; 


:27; 


:36, 


.01 


-80:10; 


:39, 


.2 


ESO 18-G18 


SB{rs)c 


0, 


.0176 


CBET 


888 


Tcngra-II 


2007ax 


08; 


;22 


:43, 


.26 


+22:33; 


;16, 


.9 


IN GC zb 1 i 


SO 





.0069 


CBET 


904 


Arbour /Itagaki 


2007ba 


15; 


;16; 


:42 


.63 


+07:23; 


;47, 


,8 


UGC 9798 


so/a 


0, 


.0385 


CBET 


911 


LOSS 


2007bc 


11 


;19; 


:14, 


.57 


+20:48; 


;32, 


,5 


UGC 6332 


(R)SBa 


0, 


.0208 


CBET 


913 


LOSS 


2007bd 


08; 


;31 


:33, 


.28 


-01:11 


:58 


.0 


UGC 4455 


SB{r)a 


0, 


.0309 


CBET 


914 


LOSS 


2007bm 


11 


:25; 


:02, 


.30 


-09:47; 


:53 


.8 


NGC 3672 


SA(s)c 


0, 


.0062 


CBET 


936 


Perth 


2007ca 


13; 


:31 


:05, 


.81 


-15:06; 


:06 


.6 


MCG-02-34-61 


Sc pec sp 


0, 


.0141 


CBET 


945 


LOSS 


2007hx 


02; 


:06; 


:27, 


.08 


-00:53; 


:58 


.3 


SDSS J020627. 93-005353.0 




0, 


.0800 


CBET 


1057 


SDSS-II 


2007if 


01; 


:10; 


:51, 


.37 


+ 15:27:39.93 


anonymous 




0, 


.0742=F 


CBET 


1059 


ROTSE-IIIb/SN Factory 


2007jg 


03; 


:29; 


:50, 


.82 


+00:03; 


:24, 


.6 


SDSS J032950. 83+000316.0 




0, 


.0371 


CBET 


1076 


SDSS-II 


2007jh 


03; 


:36; 


:01, 


.54 


+01:06; 


:12 


.2 


CGCG 391-014 




0, 


.0408 


CBET 


1076 


SDSS-II 


20071e 


23; 


:38; 


:48, 


.41 


-06:31; 


:21 


.3 


NGC 7721 


SA(s)c 


0, 


.0067 


CBET 


1100 


Monard 


2007mm 


01; 


:05; 


:46, 


.67 


-00:45; 


:31, 


.8 


SHK 035 




0, 


.0665 


CBET 


1102 


SDSS-II 


2007nq 


00; 


:57; 


:33, 


.57 


-01:23; 


:19, 


.0 


UGC 595 


E 


0, 


.0450 


CBET 


1106 


ROTSE-IIIb 


2007on 


03; 


:38; 


:50, 


.90 


-35:34; 


:30, 


.0 


NGC 1404 


El 


0, 


.0065 


CBET 


1121 


TAROT 


200SC 


06; 


:57; 


:11 


.53 


+20:26; 


:13, 


.7 


UGC 3611 


so/a 


0, 


.0166 


CBET 


1195 


Puckctt 


200SR 


03; 


:03; 


:53, 


.70 


-11:59; 


:39, 


.4 


NGC 1200 


SA(s)0 


0, 


.0135 


CBET 


1230 


Itagaki 


2008bc 


09; 


:38; 


:31, 


.23 


-63:58; 


:25, 


.6 


KK 1524 


S 


0, 


.0151 


CBET 


1301 


CHASE 


200Sbq 


06; 


:41 


:02, 


.51 


-38:02; 


:19, 


.0 


ESO 308-G25 


Sa 


0, 


.0340 


CBET 


1328 


Tcngra-II 


200Sfp 


07; 


:16; 


:32, 


.60 


-29:19; 


:31, 


.8 


ESO 428-G014 


SAB(r)0 pec 


0, 


.0057 


CBET 


1506 


CHASE 


200Sgp 


03; 


:23; 


:00, 


.73 


+01:21 


:42 


.8 


MCG +00-9-74 


{R)SAB(r)a 


0, 


.0334 


CBET 


1555 


LOSS 


200Shv 


09; 


:07; 


:34, 


.06 


+03:23; 


:32, 


.1 


NGC 2765 


SO 


0, 


.0126 


CBET 


1601 


CHASE 


200Sia 


08; 


:50; 


:35, 


.15 


-61:16; 


:40, 


.6 


ESO 125-6 


SO 


0, 


.0217 


CBET 


1612 


CHASE 


2009F 


04; 


:59; 


:23, 


.56 


-11:07; 


:50, 


.1 


NGC 1725 


SO 


0, 


.0130 


CBET 


1650 


CHASE 


2009dc 


15; 


:51 


:12 


.12 


+25:42 


:28, 


.0 


UGC 10064 


SO 


0, 


.0214 


CBET 


1762 


Puckctt 



^Host-galaxy morphology and heliocentric redshift arc from the NASA/IPAC Extragalactic Database (NED) unless indicated. Redshifts marked with 
a I were computed via host spectra obtained by the CSP, while | and =p arc from the SDSS-II SN survey and |Scalzo et al.| l [2bl0^ , respectively. 

^Refcrences/URLs: CHASE (http://www.das.uchilc.cl/proyectoCHASE/); CSS (http://www.lpl.arizona.edu/css/); LOSS (see Filippenko et al. 2001, 
Filippcnko 2005, and references therein); Perth I Williams 1997} ; ROTSE-III ( Quimby 20061; Puckett (http://www.cometwatch.com); Tenagra-II 
(http:/ /www. tenagraobservatorics.com/Discoveries. htm); SDSS-II jFrieman et al.^2008) l. 



Table 2. Photometric/Spectroscopic Properties of 50 SN la 





Ami5^ 


Opt. 


NIR. 


Opt. Std. 


NIR. Std. 


Spectral 


T(S)„,ax 


SN 


(mag) 


Epochs 


Epochs 


Epochs 


Epochs 


Subtype 


Days'" 



2005hj 


0.787(003) 


17 


12 


2005ku 


1.019(060) 


7 


4 


2005mc 


1.533(005) 


17 




2006bd 




10 


4 


2006br 


1.160(034) 


9 


5 


2006bt 


0.979(017) 


17 


5 


2006ef 


1.326(015) 


10 




2006ej 


1.344(012) 


13 


3 


2006et 


1.094(007) 


27 


19 


2006ev 


1.323(012) 


11 


10 


2006fw 


1.078(109) 


6 




2006gj 


1.533(009) 


19 


13 


2006hb 




26 


10 


2006hx 


1.151(039) 


9 


8 


2006is 


1.113(015) 


27 


9 


2006kf 


1.479(009) 


21 


17 


20061U 


0.908(009) 


27 


6 


2006ob 


1.479(013) 


13 


12 


2OO60S 


1.019(014) 


13 


10 


2006ot 


0.844(005) 


17 


14 


2007A 


0.946(022) 


10 


10 


2007N 


1.795(038) 


23 


15 


2007S 


1.096(008) 


20 


18 


2007af 


1.115(006) 


28 


26 


2007ai 


0.740(012) 


17 


7 


2007as 


1.217(010) 


19 


11 


2007ax 


1.872(034) 


13 


8 


2007ba 


1.895(034) 


16 


16 


2007bc 


1.207(011) 


10 


12 


2007bd 


1.236(010) 


14 


13 


2007bm 


1.192(012) 


10 


10 


2007ca 


1.097(008) 


12 


10 


2007hx 


0.946(029) 


13 


9 


2007if 




18 


8 


2007jg 


1.175(014) 


20 


9 


2007jh 


1.857(128) 


14 




20071e 


1.097(005) 


27 


17 


2007mm 


1.931(119) 


9 




2007nq 


1.471(010) 


25 


19 


2007on 


1.621(004) 


38 


29 


2008C 


1.113(008) 


22 


18 


2008R 


1.544(009) 


13 


8 


2008bc 


0.930(006) 


33 


12 


2008bq 


0.919(012) 


16 


4 ' 


2008fp 


0.915(006) 


28 


22 


2008gp 


1.067(004) 


20 


11 


2008hv 


1.253(006) 


25 


18 


2008ia 


1.323(012) 


15 


16 


2009F 


1.977(025) 


15 


10 


2009dc 


0.759(011) 


14 


10 



4 


5 


normal 




3 


3 


normal 


-1 


3 




normal 




2 


4 


91bg-like 


+7 


3 


3 


normal 





4 


3 


peculiar 




3 




normal 


+37 


3 


5 


normal 


+30 


4 


10 


normal 


+9 


3 


5 


normal 


+ 15 


3 




normal 


+2 


6 


3 


normal 


+4 


7 


6 


86G-like 


+6 


3 


4 


normal 


-3 


5 


9 


normal 


+4 


4 


7 


normal 


+30 


5 


2 


normal 


+8 


3 


6 


normal 


+25 


6 


5 


normal 


-2 


4 


5 


normal 


+ 17 


3 


5 


normal 


-1 


4 


5 


91bg-like 


+ 12 


5 


3 


91T-nke 


-2 


3 


12 


normal 


-11 


4 


5 


91T-nke 


-2 


3 


5 


normal 


-2 


4 


3 


91bg-like 


-2 


3 


8 


91bg-like 


+6 


5 


6 


normal 


+3 


3 


4 


normal 


-4 


5 


3 


normal 


-4 


3 


3 


normal 


-4 


3 


3 


normal 




5 


3 


SC 





5 


5 


normal 


+ 10 


5 




86G-hke 


+ 14 


5 


10 


normal 


-9 


3 




86G-hke 




9 


12 


normal 


-4 


10 


14 


normal 


-4 


5 


6 


normal 


+5 


3 


4 


normal 


+4 


6 


3 


normal 


-10 


3 


6 


normal 





3 


4 


normal 


-4 


3 


8 


normal 


-6 


8 


5 


normal 


-6 


4 


3 


normal 


-2 


5 


4 


91bg-Hke 


-5 


3 


4 


SC 


-8 



'^Values of Ami5 for the normal and SN 1991T-likc objects were determined using the "max" model 
of SNooPy (see [Stritzinger* et al.|[20T0] Eq. 5). In the case of the low luminosity SN 1991bg and 
SN 1986G-like objects, the possible super-Chandrasekhar mass object SN 2009dc, and the peculiar 
SN 2006bt, estimates of Am 15 were obtained from direct spline fits to the B-band light curve. 
Uncertainties are given in parentheses in millimagnitude. 

'^Epoch of the spectrum (with respect to time of B-hand maximum) used to determine spectral 
subtype. If no epoch is given, the spectral classification was taken from the literature: SN 2005hj 
jQuimby et al.|2007t , SN 2005mc peng et al.|2005| , SN 2006bt jFoley et al.|2010t, SN2007hx jBassett| 
et al. |2007a( , and in the case of SN 2007mm from a combination of [Bassett^t al.| )2007b| and our 
own anaylsis of an SDSS-Il spectrum. 
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Table 4. Optical Photometry of 50 SNe la in the Swope Natural System 
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17 


543(010) 


17.038(012) 


17 


577(012) 


17 


876(012) 


17 


231(012) 


741 


71 


19 


268(058) 


17 


661(007) 


17.119(008) 


17 


625(012) 






17 


287(010) 


746 


74 






18 


305(014) 


17.385(012) 


17 


747(012) 


18 


727(026) 


17 


704(012) 


747 


75 


20 


027(251) 


18 


420(025) 


17.460(012) 


17 


686(020) 


18 


880(042) 


17 


820(016) 


752 


74 






19 


015(034) 


17.674(014) 


17 


727(014) 


19 


501(071) 


18 


192(021) 


755 


72 






19 


311(029) 


17.960(012) 


17 


869(012) 


19 


749(059) 


18 


484(018) 


760 


66 


21 


372(272) 


19 


657(028) 


18.411(016) 


18 


413(020) 


20 


118(048) 


18 


913(024) 


762 


68 






19 


716(029) 


18.531(017) 


18 


530(018) 


20 


224(049) 


18 


975(024) 


763 


63 


21 


968(532) 


19 


763(036) 


18.508(029) 


18 


577(024) 


20 


250(057) 


19 


051(029) 


764 


68 






19 


793(030) 


18.570(022) 


18 


687(021) 


20 


291(050) 


19 


072(029) 


765 


63 






19 


851(035) 


18.645(022) 


18 


702(020) 


20 


227(044) 


19 


129(026) 


768 


66 






19 


911(025) 


18.744(017) 


18 


850(017) 


20 


421(044) 


19 


183(025) 


771 


62 






19 


978(035) 


18.842(025) 


18 


999(018) 


20 


454(035) 


19 


355(021) 


773 


60 






20 


095(040) 


18.989(017) 


19 


131(029) 






19 


475(035) 
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JD 




u 




9 


r 


i 




B 




V 


2453000+ 




(mag) 




(mag) 


(mag) 


(mag) 




(mag) 




(mag) 


oZo 


OD 






18 


616(079) 


17.886(006) 17 


977(007) 


19 


283(026) 


18 


233(066) 


831 


66 






19 


283(020) 


18.020(010) 18 


074(016) 


19 


807(030) 


18 


554(014) 


833 


67 






19 


611(034) 


18.214(012) 18 


172(014) 


20 


131(067) 


18 


794(024) 




fid 

OD 






19 


703(042) 


18.304(014) 18 


203(016) 


20 


294(099) 


18 


875(025) 










20 


283(057) 


18.984(024) 18 


813(022) 


20 


923(126) 


19 


460(050) 




fid 
DU 






20 


552(025) 


19.276(021) 19 


157(029) 


21 


029(047) 


19 


863(042) 




OU 


















19 


874(038) 


ODD 


Do 






20 


913(128) 


20.342(073) 20 


294(080) 


21 


828(350) 


20 


494(101) 


O ( Z 


OD 






21 


319(080) 


20.566(058) 20 


450(080) 


21 


625(145) 


20 


708(077) 




oz 






21 


530(114) 


21.662(203) 21 
SN 2006br 


277(225) 


22 


107(235) 


21 


679(284) 


oOCS 


D / 






18 


856(020) 


17.938(018) 18 


215(028) 


19 


427(029) 


18 


388(018) 




f{7 
01 






19 


096(017) 


18.219(012) 18 


601(024) 


19 


712(024) 


18 


550(017) 


ODZ 


D^ 






19 


200(018) 


18.288(012) 18 


765(034) 


19 


779(026) 


18 


616(017) 


oDD 


04 






19 


518(045) 


18.478(016) 18 


786(026) 


20 


134(073) 


18 


845(029) 


oD 1 


O 1 






19 


520(049) 


18.496(021) 18 


676(028) 


20 


377(140) 


18 


980(041) 


o / U 


vn 
i\J 






20 


029(083) 


18.500(021) 18 


486(025) 


20 


635(177) 


19 


068(045) 


oil 


oo 






20 


051(058) 


18.523(016) 18 


507(018) 


20 


829(128) 


19 


182(029) 


O 1 z 


oo 






20 


151(043) 


18.529(020) 18 


478(021) 


20 


867(126) 


19 


217(029) 


890 


60 






21 


298(108) 


19.541(026) 19 
SN 2006bt 


401(038) 


21 


657(143) 


20 


563(085) 


oOo 




17 


740(017) 


17 


088(008) 


17.139(008) 17 


371(008) 


17 


253(010) 


17 


117(010) 


ooo 


7Qa 
i o 


17 


642(010) 


16 


990(005) 


17.021(005) 17 


266(005) 


17 


163(006) 


17 


002(006) 


oOCS 


1 O 


17 


709(026) 


16 


940(006) 


16.941(007) 17 


256(008) 


17 


145(008) 


16 


940(007) 


oDl 




17 


952(021) 


16 


995(006) 


16.937(005) 17 


272(008) 


17 


232(008) 


16 


947(007) 


862 


73 


18 


073(021) 


17 


037(007) 


16.947(007) 17 


291(008) 


17 


290(008) 


16 


965(008) 


866 


69 


18 


543(049) 


17 


251(008) 


17.040(008) 17 


390(010) 


17 


537(012) 


17 


098(008) 


867 


75 


18 


569(061) 


17 


321(010) 


17.075(008) 17 


412(012) 


17 


632(014) 


17 


130(008) 


870 


77 


19 


089(163) 


17 


550(010) 


17.207(008) 17 


530(012) 


17 


911(018) 


17 


308(010) 


871 


71 


19 


224(085) 


17 


666(008) 


17.244(008) 17 


545(010) 


18 


028(016) 


17 


375(008) 


872 


74 


19 


262(065) 


17 


764(010) 


17.299(008) 17 


561(010) 


18 


119(014) 


17 


450(008) 


886 


65* 


20 


522(049) 


18 


940(006) 


17.900(004) 17 


784(004) 


19 


374(012) 


18 


359(006) 


890 


68 


20 


614(217) 


19 


101(014) 


18.082(021) 18 


021(017) 


19 


572(026) 


18 


574(043) 


891 


70 


20 


652(189) 


19 


184(017) 


18.169(010) 18 


030(010) 


19 


633(035) 


18 


601(016) 


893 


68^ 


20 


681(143) 


19 


242(012) 


18.234(005) 18 


141(006) 


19 


653(029) 


18 


668(010) 


894 


64^ 


20 


661(179) 


19 


270(017) 


18 


189(008) 


19 


702(030) 


18 


710(014) 


897 


58^ 


20 


821(164) 


19 


383(036) 


18.366(008) 18 


298(008) 


19 


756(040) 


18 


786(017) 


898 


61* 


21 


233(211) 


19 


357(014) 


18.421(007) 18 
SN 2006ef 


363(008) 


19 


737(032) 


18 


807(012) 


979 


89 


17 


206(017) 


15 


973(006) 


16.025(005) 16 


828(007) 


16 


212(012) 


15 


877(006) 


981 


80 


17 


507(020) 


16 


184(007) 


16.143(007) 16 


893(008) 


16 


459(010) 


15 


994(008) 


986 


80 






16 


731(008) 


16.253(008) 16 


739(008) 


17 


138(021) 


16 


321(008) 


998 


79 


19 


564(058) 


17 


962(008) 


16.890(006) 16 


977(008) 


18 


357(017) 


17 


287(008) 


1001.83 


19 


713(033) 


18 


131(008) 


17.090(008) 17 


217(008) 


18 


522(016) 


17 


464(008) 


1003.81 


19 


844(040) 


18 


214(010) 


17.206(008) 17 


342(012) 


18 


623(017) 


17 


560(010) 
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JD 




u 




9 


r 




i 




B 




V 


2453000+ 




(mag) 




(mag) 


(mag) 




(mag) 




(mag) 




(mag) 


iUUo.79 


19 


nor" /nT^X 


18 


3b5(UlUJ 


17.406(008) 17 


r--\ r- 1 r\-\ n\ 

oio(()l()J 


18 


■7^1 /m '7A 

7ol(U17J 


17 


'7cr'7/ni nA 

757(010) 


iUi4. (I) 


20 


Uzo^llU ) 


18 


4ys(U2UJ 


17.665(020) 17 


5oo(Ul ( ) 


18 


o Q 1 /no '7\ 
8ol(Uo 1 ) 


17 


nno /n 1 'vA 
yU8(Ul ( ) 




on 


c^'3Q/'nc^ft^ 
ooo^Uob ) 


1 Q 


QA '7/'m o^ 
54 / [UIZ ) 


18.385(008) 18 


t IO{(Jl ( ) 


1 n 


2Ub(U2Uj 


lo 


con/ni oA 
02y(Ui2 ) 


1040.69 


20 


633(105) 


18 


891(014) 


18.489(012) 18 


921(022) 


19 


272(029) 


18 


608(016) 












SN 2006ej 












979. 7o 


lb 


bol(01zj 


15 


o27(00bj 


15.802(006) 


16 


/I Ti ^'nn'7^ 
4i 1(^00/ J 






15 


Q01 /nnTA 
821 (UU7 ) 


981.70 


16 


on o / m A\ 

890(014] 


15 


00*7/ nn'7N 

927(007) 


15.903(008) 


16 


coo/ nno\ 

o82(0U8j 


16 


nTT / nno ^ 

U71(UU8) 


15 


o o 1 /nno A 

881(008) 


CiQC C T 

yoD.o I 


1 / 


r CO /'no c \ 
ooz^Uzo ) 


16 


Q 1 n / nno^ 
oiy(UUoJ 


16.286(008) 


17 


r\'-7Q /n 1 nA 
U/o(UlU ) 


16 


00l(UlUJ 


16 


-| c / nno A 

lob(0U8 ) 


998.65 


19 


251(U41j 


17 


d27(UU7J 


16.654(006) 


16 


oon / nno \ 

889 (UUo ) 


18 


n/io/m oA 

U42(U12J 


17 


n "1 /I /nno A 

014(008) 


luui.oy 


19 


41b(U4o ) 


17 


OQ o / nnQ ^ 
yoo(UUoJ 


16.867(008) 


16 


no 1 /ni oA 
981(012 ) 


18 


Q on / m /I A 
ooU(U14J 


1 / 


o r o /n 1 nA 
258(010) 


lUUo.bU 


19 


b01(0byj 


18 


1 OQ /m n\ 
12o(01UJ 


17.055(007) 


17 


1 c o / nnoA 
lo8(0U8J 


18 


A nn /m A 
490(UlbJ 


17 


/I /I o / nno A 
448(008) 


1008.57 


19 


9oU(085j 


18 


/II 1 { ryx f\\ 
411(01UJ 


17.402(010) 


17 


CCA/ m n\ 

004(010) 


18 


on'7/m oA 

807(01oJ 


17 


7bb(010) 


1012.57 


19 


84o(il2 ) 


18 


riQ'y ( noo\ 
Oo / (U22J 


17.588(012) 


17 


oon /n ~\ (i\ 
82U((Jlb ) 


18 


nncT /n /I oA 
yUo(U42J 


17 


ni 1 /ni ci.\ 
yil(Olb) 


1017.72 


20 




18 


ao^l n Qn^ 
O00(UoUJ 


17.773(025) 


18 


Uoo(Uob ) 


19 


no c; /nc;*^ A 

U2o(UobJ 


18 


101/ no Q A 
121(028) 


lOlo.oo 


20 


nnn / t nn\ 

U99(iUUj 


18 


7U5(Ui7J 


17.835(010) 


18 


1 ocr/m o\ 

loo(U12 ) 


19 


nm / no oA 

U91(Uo2) 


18 


icri/ni/iA 

151(014) 


1 no ^ ao 
lOiO.DO 


20 


Q CO f'nO'7\ 

O0z(0o/ j 


18 


onn /m o ^ 
5Uy(U12J 


18.089(012) 


18 


/ino/ni ci\ 
4U8(Ulb ) 


19 


1 o c / m '7\ 
lo5(Ul ( J 


18 


oco/m a\ 
o52(014) 


1U40.D0 






19 


ni o/noi \ 

U12(U21J 


18.597(016) 


19 


nn A / ri o / ■ \ 

Uy4(U2b ) 


19 


A "1 "7 / n o A 

417(Uod) 


18 


"vno / no 1 A 

703(021) 


1 A/1 1^ '7/1 

lU4o. / 4 






19 


1 ^'7 ( r\A (W 
lo7(04UJ 


18.816(029) 


19 


n A A f n^; uA 
o44(0bo J 


19 


A ( n'7'7A 

4/o(U77J 


18 


QOC/n/ioA 
885(042 ) 












SN 2006et 












no o z:;r> 

yoo.oo 






16 


o/^o /ni n^ 

8b2(01UJ 


16.838(014) 














986.70 


16 


n£ir\/ noi ^ 
ybU(021 ) 


16 


Q -1 o / nn'7\ 
olo(UU7 J 


16.305(008) 


16 


Oo7(010J 


16 


/I o 1 / nno A 
421(U08J 


16 


onn / nno A 
o0y(0U8 ) 


988.57 










16.109(006) 


16 


Q c o /nno A 
o58(UU8 ) 


16 


ooe / nno A 
2ob(U08J 


16 


1 /I /nnvA 
124(00 ( ) 


991.65 


16 


b2b(01oj 


15 


riQ c; / nn ^ 

yoo(uuo J 


15.912(007) 


16 


Q 1 o / nno A 
ol2(UU8 ) 


16 


n c; o / nno A 
Uo2(U08J 


15 


non /nni^ A 
y20(00b ) 


991.65 
















16 


n c o / nnTA 

053(007J 






nn A '70 

994.72 


16 


bD4(014j 


15 


90D(00bJ 


15.821(007) 


16 


0*7 cr / nn'7\ 

375(007) 


16 


no c / nn '7A 

0oo(007J 


15 


0^70 / f\f\C A 

878(00o) 




17 


01U(014j 


16 


r\-\ c( nnc;\ 
Ulb(005J 


15.838(004) 


16 


47o(0UbJ 


16 


1 '7Q / nnfiA 

17o(U0bJ 


15 


nno / nncA 
y08(0U5) 


1 nm t;o 


1 '7 
1 ( 


o c v /n 1 \ 
25 1 (Ulb J 


16 


1 OQ / nn^;^ 
12o(UUbJ 


15.928(006) 


16 


t^i-ifi /n 1 nA 

obb(U10J 


16 


Q oo / nno A 
oo8(U08J 


16 


ni n/n 1 nA 
010(010) 


1 nno o 


17 


/I oo /n 1 '7\ 

4^2(U17j 


16 


2>^2(UUbJ 


16.010(006) 


16 


/^nn /nno A 

690(008 j 


16 


A r- T^. ! nno A 

4d5(U08J 


16 


n'7 A / nn'7A 

074(007) 


1 nnv fii^ 
iUU ( .Ob 


17 


ctQci/ no 1 \ 

yoy(U2i ) 


16 


c: no / nno^ 
0Uo(UUoJ 


16.280(008) 


16 


yoo^oioj 


16 


one/ nno A 
o(.)5(UU8J 


16 


z88(0U8j 


lUUo.Do 


1 c 
lo 


uoy(U2u ^ 




bUol^UUoJ 








ID 


ooQ ( nnoA 
oyo(UUoJ 






1012.52 


18 


714(052) 


16 


918(008) 


16.468(006) 


17 


015(008) 


17 


291(012) 


16 


591(012) 


1012.52 




















16 


582(008) 


1013.61 


18 


778(067) 


17 


026(008) 


16.495(006) 


17 


006(010) 


17 


414(012) 


16 


641(008) 


1017.77 


19 


080(110) 


17 


363(022) 


16.549(016) 


16 


900(016) 


17 


812(021) 


16 


813(014) 


1023.72^ 


19 


765(033) 


17 


913(012) 


16.783(010) 


16 


968(014) 


18 


328(010) 


17 


253(014) 


1024.61^ 


19 


881(028) 


17 


912(006) 


16.718(006) 


16 


859(006) 


18 


371(008) 


17 


213(004) 


1025.67 


19 


948(074) 












18 


448(014) 


17 


277(008) 


1029.68 


20 


161(070) 


18 


240(010) 


17.017(007) 


17 


060(008) 


18 


712(014) 


17 


532(008) 


1033.69 






18 


443(020) 


17.279(010) 


17 


327(012) 










1039.66 


20 


285(113) 


18 


642(014) 


17.538(008) 


17 


671(014) 


19 


065(024) 


18 


001(014) 


1044.62 






18 


682(047) 


17.675(017) 


17 


747(022) 


19 


073(075) 


18 


126(033) 


1046.56 


20 


363(149) 


18 


795(016) 


17.761(010) 


17 


949(012) 


19 


202(025) 


18 


158(014) 


1052.60 


20 


879(145) 


18 


875(014) 


17.949(012) 


18 


160(017) 


19 


306(021) 


18 


311(014) 


1060.54 


20 


924(112) 


18 


976(014) 


18.166(012) 


18 


476(020) 


19 


395(024) 


18 


487(014) 


1066.60 


21 


068(140) 


19 


080(016) 


18.353(012) 


18 


643(017) 


19 


479(025) 


18 


639(017) 
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JD 




u 




9 


r 




i 




B 




V 


2453000+ 




(mag) 




(mag) 


(mag) 




(mag) 




(mag) 




(mag) 


1076.55 


21 


5U9(ol7j 


19 


190(010) 


18.620(014) 19 


U1d(0z1^ 






18 


f /non\ 

852(020) 


luyi.uo 






1 n 

iy 


4zz(^Ui i ] 


19.050(017) 19 


4o4(UoO^ 


1 n 

iy 


( o4(UoUJ 




1 nn/noo\ 
iyU(Uzz ) 


1099.54 






19 


557(041) 








20 


059(129) 
















SN 2006ev 












994.57 


18 


TQ A ( nQ C^ 

7o4(Uo5j 


17 


Qno / An'7\ 
oyz (UU ( J 


17.180(007) 


17 


aci f; /n 1 o\ 

oyo^Uiz^ 


17 


eiciG I nno \ 

oyo^uooj 


1 / 


onn f'nno ^ 
2yy(0Uo ) 


998.55 


19 


Q c^/nc^^ 


1 '7 

17 


ci.'7r\ ( nn'7\ 
d7U(UU7J 


17.425(007) 


18 


Uob^Olz^ 


17 


nvi /m n\ 
y i i(UiUJ 


17 


A on /nno ^ 
45U(0Uo ) 


1001.53 


19 


71o(048j 


17 


974(010) 


17.650(012) 


18 


on A /n 1 r'\ 

294(010^ 


18 


01 A I r\-\ a\ 

314(U14J 


17 


i^oo/'ni o\ 

088(012) 


lUUo.OO 


19 


r\or\l r\ c n\ 

yoU^uou ) 


18 


1 ni^ / nno^ 

iyo(uuoj 


17.743(010) 


18 


QOQ/'ni A\ 

3zo(U14^ 


18 


oUi(UioJ 


17 


01 Cf'ni o^ 
8io(012 ) 


1007.57 


20 


376(091) 


18 


659(012) 


17.840(010) 


18 


248(014) 


19 


106(020) 


18 


113(010) 


lUUo.oo 


20 


571(lUoj 


18 


755(U1UJ 


17.864(010) 


18 


ono/ni a\ 

202(014^ 


19 


2U7(Uz4) 


18 


1 crc/'ni o\ 

155(012) 


1014.53 






19 


QUO / nTi \ 
ooz(U71J 


18.034(017) 


18 


1 r)0 / noi A 

izol^Uzl^ 


19 


yoi(i4oj 


18 


Oo4(04yj 


1018.54 


21 


n An ( ■% '7c^ 

z43(175J 


19 


Doo(OzUJ 


18.398(016) 


18 


001/ m '7^ 

3ol(017J 


20 


noo /n /t q\ 

0oo(U43J 


18 


909(01oj 


lUzo.oU 


21 


5oU(il4J 


20 


nn'7/'ni A \ 
UU7(U14J 


18.717(008) 


18 


'7 A'7 f r\'\ o\ 

747(UlzJ 


20 


•ji A t no c^ 
oo4(UzoJ 


19 


oon/ni o^ 
zzU(Uiz J 


lUzo.ou 






19 


y /0(Ulz J 
















1 no A na 


21 


rcn/'T QO\ 

ooU^loz ) 






18.770(008) 


18 


800(014^ 


20 


A An/' noo \ 
44U(Uz8J 


19 


Q on f f\ 1 o^ 
o2U(012 ) 


1025.53 






20 


no c; / noc ^ 
Uoo(UzoJ 


18.833(017) 


18 


noi^ ( no A 
yzD(Ozo^ 


20 
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16 


513(007) 


15.980(006) 16 


491(010) 


16 


985(010) 


16 


128(007) 


1165 


71 


18 


824(069) 


16 


837(008) 


16.052(008) 16 


441(008) 


17 


375(012) 


16 


328(008) 


1166 


65 


18 


969(063) 


16 


908(010) 


16.063(005) 16 


428(008) 


17 


450(036) 


16 


369(008) 


1169 


68 


19 


273(035) 


17 


152(008) 


16.107(007) 16 


371(008) 


17 


707(010) 


16 


516(008) 


1174 


73 


19 


794(096) 


17 


512(007) 


16.200(006) 16 


311(006) 


18 


071(012) 


16 


745(006) 


1185 


67 


20 


099(101) 


18 


160(010) 


16.820(008) 16 


807(008) 


18 


686(017) 


17 


380(008) 


1194 


61 


20 


391(235) 


18 


377(014) 


17.183(008) 17 


243(010) 


18 


858(032) 


17 


676(014) 


1199 


59 


20 


309(100) 


18 


474(012) 


17.342(012) 17 


463(014) 


18 


931(018) 


17 


798(016) 


1203 


69 






18 


539(008) 


17.460(008) 17 


629(012) 


19 


028(016) 


17 


904(012) 


1213 


61 


20 


582(089) 


18 


665(008) 


17.758(010) 17 


973(014) 


19 


140(017) 


18 


156(014) 


1224 


55 


20 


766(415) 


18 


871(090) 


18.095(016) 18 


332(017) 










1246 


53 


21 


266(444) 


19 


185(030) 


18.719(025) 18 
SN 2007af 


990(035) 


19 


445(080) 


18 


888(032) 


1165 


77 


14 


670(008) 


13 


991(010) 


13.969(008) 14 


233(006) 


14 


071(006) 


14 


034(006) 


1166 


78 


14 


432(008) 


13 


826(007) 


13.800(005) 14 


049(006) 


13 


889(006) 


13 


856(005) 


1169 


85 


14 


031(008) 


13 


404(006) 


13.422(006) 13 


736(008) 


13 


478(006) 


13 


445(006) 


1170 


80 


13 


960(008) 


13 


333(006) 


13.362(007) 13 


694(008) 


13 


407(007) 


13 


367(008) 


1171 


86 










13.302(010) 13 


679(010) 


13 


345(007) 


13 


299(008) 
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Table 4 — Continued 



JD u 


9 


r 


i 


B 


V 


2453000+ (mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



13.943(008 
14.209(008; 
14.334(008; 
14.562(008; 
14.685(008; 
15.065(008 
15.730(008 
16.218(012 
16.551(012 
16.689(014 
16.902(012 
17.038(014 
17.206(014 
17.362(017 
17.417(017 
17.565(017; 
17.656(026; 



18.003(022 
18.167(022 
18.296(037; 



1172 


88 






1174 


87 


18.966(043) 


17 


1179 


87 


19.407(058) 


18 


1181 


85 


19.572(069) 


18 


1182 


82 


19.715(083) 


18 


1185 


86 


20.119(118) 


18 


1190 


85 


20.681(139) 


18 


1194 


86 




19 


1199 


78 


21.613(483) 


19 


1200 


86 






1203 


87 


21.989(402) 


19 


1213 


82 




20 


1227 


85 






1231 


86 




21 


1235 


77 




21 


1243 


77 




21 


1259 


70 




21 


1181 


69 


16.829(028) 15 


1182 


71 


16.903(026) 15 



13.187(007 
13.284(008; 
13.329(008 
13.426(007 
13.493(008 
13.715(006 
14.181(006 
14.560(007 
14.840(006 
14.998(007 
15.260(008; 

15.598(008 
15.794(006 
15.867(008 
16.015(006 
16.132(008 
16.168(007 
16.252(006 
16.370(006 
16.480(006 
16.630(005 



13.296(007) 














13.263(008) 


13 


697(010) 


13 


300(008) 


13 


242(008) 


13.228(008) 


13 


764(010) 


13 


280(007) 


13 


210(008) 


13.228(007) 


13 


900(008) 


13 


425(008) 






13.282(008) 


13 


961(010) 


13 


487(006) 


13 


254(008) 


13.369(008) 


14 


052(010) 


13 


632(006) 


13 


323(007) 


13.422(010) 


14 


134(010) 


13 


716(008) 


13 


353(008) 


13.653(006) 


14 


383(006) 


14 


022(006) 


13 


524(007) 


13.882(005) 


14 


442(006) 


14 


607(007) 


13 


849(006) 


13.961(006) 


14 


349(008) 


15 


063(006) 


14 


102(008) 


14.035(006) 


14 


303(008) 


15 


334(006) 


14 


270(007) 


14.091(007) 


14 


287(008) 


15 


497(007) 


14 


374(008) 


14.227(007) 


14 


315(008) 


15 


737(008) 


14 


571(008) 


14.360(008) 


14 


406(010) 


15 


875(008) 


14 


720(007) 


14.592(008) 


14 


632(010) 


16 


044(008) 


14 


929(008) 


14.857(006) 


14 


905(006) 


16 


240(008) 


15 


153(007) 


14.912(007) 


15 


014(008) 


16 


308(008) 


15 


240(008) 


15.151(005) 


15 


272(006) 


16 


443(007) 


15 


406(006) 


15.360(007) 


15 


505(008) 


16 


549(010) 


15 


580(007) 


15.421(006) 


15 


598(007) 


16 


595(008) 


15 


637(007) 


15.588(006) 


15 


779(006) 


16 


662(008) 


15 


747(006) 


15.845(006) 


16 


055(007) 


16 


792(008) 


15 


941(007) 


16.053(006) 


16 


295(008) 


16 


869(007) 


16 


110(007) 


16.384(005) 


16 


638(007) 


17 


009(008) 


16 


350(006) 


SN 2007ai 












17.636(014) 


17 


879(021) 


18 


154(010) 


17 


825(012) 


17.605(016) 


17 


928(017) 


18 


215(014) 


17 


806(012) 


17.639(017) 


18 


035(017) 


18 


407(016) 


17 


874(012) 


17.700(016) 


18 


115(018) 


18 


536(014) 


17 


933(012) 


17.727(017) 


18 


169(024) 


18 


605(014) 


17 


999(014) 


17.905(012) 


18 


368(018) 


18 


833(016) 


18 


152(012) 


18.139(016) 


18 


548(025) 


19 


305(026) 


18 


439(016) 


18.216(017) 


18 


485(025) 


19 


713(066) 


18 


676(025) 


18.316(017) 


18 


445(025) 


20 


014(050) 


18 


873(020) 


18.354(017) 


18 


443(029) 


20 


155(071) 


18 


918(024) 


18.433(018) 


18 


416(028) 


20 


461(045) 


19 


086(026) 


18.990(034) 


18 


824(034) 


21 


043(085) 


19 


669(032) 


19.559(052) 


19 


522(049) 


21 


185(176) 


20 


217(063) 


19.625(055) 


19 


681(074) 


21 


351(126) 


20 


227(069) 


19.775(053) 


19 


777(067) 


21 


388(073) 


20 


334(049) 


20.035(056) 


20 


105(100) 


21 


615(120) 


20 


571(067) 


20.451(112) 


20 


590(250) 


21 


632(404) 


20 


768(252) 


SN 2007as 












16.037(008) 16 


615(008) 


15 


976(005) 


15 


823(006) 


16.021(010) 16 


643(010) 


15 


992(005) 


15 


804(007) 
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Table 4 — Continued 



JD 
2453000+ 




u 

(mag) 




9 

(mag) 




r 

(mag) 




i 

(mag) 




B 
(mag) 




V 
(mag) 


i loO 


Di 


17 


136(029) 


16 


006(021) 


16 


013(008) 


16 


693(008) 


16 


102(006) 


15 


833(006) 


1 1 on 
i lyu 


Dy 


17 


662(038) 


16 


313(022) 


16 


378(008) 


17 


138(010) 


16 


478(007) 


16 


049(006) 




OD 


18 


099(048) 


16 


652(024) 


16 


689(008) 


17 


411(010) 


16 


925(008) 


16 


325(007) 




oo 


18 


654(057) 


16 


937(022) 


16 


789(010) 


17 


426(012) 


17 


319(008) 


16 


520(007) 


1 OCi'i 


/ o 


19 


254(050) 


17 


540(022) 


16 


826(010) 


17 


156(010) 


17 


994(010) 


16 


855(007) 


1 9(17 


O 1 


19 


620(082) 


17 


946(025) 


17 


002(010) 


17 


120(010) 


18 


353(012) 


17 


124(008) 


1 91 


^0 
oz 


20 


007(121) 


18 


421(025) 


17 


450(010) 


17 


549(010) 


18 


794(020) 


17 


587(008) 


1 91 S 


oy 


20 


211(198) 


18 


600(029) 


17 


747(010) 


17 


888(012) 


19 


011(040) 


17 


839(012) 




oz 






18 


788(034) 


17 


954(012) 


18 


189(012) 


19 


144(043) 


18 


013(016) 


1 997 


Oo 






18 


809(032) 


18 


072(012) 


18 


328(017) 


19 


194(040) 


18 


125(014) 


1 99Q 


oo 






18 


879(025) 


18 


144(010) 


18 


410(014) 


19 


232(022) 


18 


206(012) 


1 9'?1 


O I 






18 


890(025) 


18 


166(014) 


18 


482(017) 


19 


189(020) 


18 


244(016) 


1 9^fi 




20 


268(110) 


18 


988(025) 


18 


368(012) 


18 


700(020) 


19 


323(032) 


18 


414(025) 


1239 


51 


20 


525(113) 


18 


995(026) 


18 


511(012) 


18 


835(025) 


19 


341(021) 


18 


464(012) 


1 9zl'^ 


0^ 


20 


667(172) 


19 


080(028) 


18 


642(016) 


19 


005(026) 


19 


411(032) 


18 


614(021) 


1 9zl'^ 


OZ 


20 


438(154) 


19 


139(032) 


18 


676(017) 


19 


077(028) 


19 


409(040) 


18 


640(017) 






20 


550(139) 


19 


311(028) 


19 


145(020) 


19 


505(043) 


19 


602(034) 


18 


958(018) 














SN 2007ax 












1 1 8"^ 


OO 


18 


237(036) 


16 


259(005) 


15 


922(007) 


16 


115(008) 


16 


630(008) 


16 


038(006) 


1 1 on 
11 yu 


Dl 


18 


409(071) 


16 


106(006) 


15 


471(005) 


15 


620(006) 


16 


584(010) 


15 


703(006) 


1 1 QA 

1 iy4 


01 


19 


133(080) 


16 


594(007) 


15 


583(005) 


15 


639(008) 


17 


183(010) 


15 


986(006) 


1 1 Q7 

1 ly / 


00 


19 


373(121) 


17 


079(008) 


15 


881(006) 


15 


816(008) 


17 


697(014) 


16 


370(008) 


1 9(17 
IZU ( 


AOt 
^y 


19 


954(104) 


18 


020(028) 


16 


878(012) 


16 


771(016) 


18 


588(070) 


17 


298(016) 


1 91 
IZlo 




19 


799(148) 


18 


180(021) 


17 


251(010) 


17 


073(012) 


18 


707(025) 


17 


596(016) 


1 91 Q 
IZlo 


OU 














17 


332(018) 










1 91 Q 

iziy 




20 


205(203) 


18 


422(021) 


17 


527(012) 






18 


883(038) 


17 


820(018) 


1224 


46 


20 


592(267) 


18 


604(021) 


17 


821(016) 


17 


662(018) 


19 


078(044) 


18 


070(018) 


1229 


47 






18 


687(022) 


18 


032(018) 


17 


792(024) 


19 


235(036) 


18 


274(021) 


1235 


45 


21 


031(248) 


18 


870(032) 


18 


393(022) 


18 


211(029) 


19 


419(035) 


18 


516(025) 


1239 


45 


20 


940(291) 


19 


027(040) 


18 


562(028) 


18 


336(030) 


19 


487(040) 


18 


578(024) 


1246 


45 






19 


071(068) 


18 


837(036) 


18 


433(044) 


19 


531(073) 


18 


812(042) 














SN 2007ba 












1194 


83 


18 


815(064) 


17 


771(012) 


17 


685(016) 


17 


726(021) 


17 


982(017) 


17 


772(014) 


1197 


84 


18 


958(066) 


17 


686(008) 


17 


483(014) 


17 


690(021) 


17 


919(011) 


17 


613(010) 


1200 


84 










17 


405(014) 


17 


668(025) 


18 


119(014) 


17 


597(010) 


1202 


87 


19 


844(068) 


17 


963(008) 


17 


467(017) 


17 


761(029) 


18 


323(014) 


17 


682(008) 


1203 


83 


19 


842(048) 


18 


047(008) 


17 


493(024) 


17 


902(032) 


18 


466(012) 


17 


729(008) 


1207 


78 


20 


542(098) 


18 


624(010) 


17 


718(028) 


18 


009(036) 


19 


108(017) 


18 


123(010) 


1211 


80 


21 


121(311) 


19 


222(011) 


17 


973(025) 


18 


091(030) 


19 


698(045) 


18 


570(014) 


1213 


76 


21 


348(245) 


19 


431(017) 


18 


062(032) 


18 


057(037) 


19 


952(029) 


18 


753(012) 


1218 


83 


22 


301(482) 


19 


808(025) 


18 


440(035) 


18 


328(037) 


20 


309(060) 


19 


261(029) 


1224 


73 






20 


206(081) 


19 


012(045) 


18 


790(044) 


20 


765(261) 


19 


489(082) 


1227 


78 






20 


422(082) 


19 


005(047) 


18 


929(060) 


20 


706(115) 


19 


775(050) 


1229 


78 






20 


339(059) 


19 


054(055) 


18 


931(071) 


20 


800(112) 


19 


797(045) 


1232 


72 






20 


386(035) 


19 


181(058) 


19 


136(075) 


20 


905(069) 


19 


861(035) 
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Table 4 — Continued 



JD 




u 




9 


r 




i 




R 
ID 




T/ 
V 


2453000+ 




(mag) 




(mag) 


(mag) 




(mag) 




(mag) 




(mag) 


iZoO 


oy 






20 


585(029) 








20 


928(053) 


19 


994(032) 




1 O 






20 


724(042) 


19.253(082) 






21 


174(095) 


20 


270(049) 




oy 






20 


890(094) 


19.612(071) 






21 


168(168) 


20 


429(083) 




DU 






20 


833(117) 


19.641(097) 19 
SN 2007bc 


506(129) 


21 


009(231) 


20 


606(137) 


1 1 Q7 


fiA 


16 


526(035) 


15 


944(007) 


15.999(010) 


16 


407(014) 


16 


150(010) 


16 


026(008) 


1 1 QQ 


DO 


16 


489(030) 


15 


866(006) 


15.935(008) 


16 


472(012) 


16 


083(010) 


15 


943(008) 


1 909 


DD 


16 


692(029) 


15 


884(007) 


15.922(008) 


16 


568(014) 


16 


059(012) 


15 


927(006) 




DO 


16 


797(026) 


15 


911(007) 


15.913(008) 


16 


563(014) 


16 


116(014) 


15 


931(007) 


1 99A 


DU 


19 


816(214) 


17 


842(021) 


16.802(014) 


16 


971(021) 


18 


558(135) 


17 


170(017) 


1 997 


R1 
Dl 






18 


107(014) 


16.935(010) 


17 


036(014) 






17 


390(012) 


1 9'^1 


R1 
Dl 






18 


359(012) 


17.258(012) 


17 


358(017) 


18 


901(021) 


17 


683(012) 


1232 


Dz 






18 


418(017) 


17.325(016) 


17 


399(021) 


18 


952(033) 


17 


720(012) 


IZoO 




20 


066(085) 


18 


559(010) 


17.497(010) 


17 


626(016) 


19 


046(021) 


17 


902(012) 


1 9'=iQ 

izoy 


■^1 
Ol 


20 


881(238) 


19 


087(014) 


18.339(014) 


18 


654(025) 


19 


624(035) 


18 


594(018) 














SN 2007bd 














•^9 
OZ 


18 


266(024) 


17 


633(008) 


17.670(008) 


17 


792(014) 


17 


739(010) 


17 


717(010) 


1 1 QQ 

iiyy 


Oo 


17 


674(017) 


17 


134(008) 


17.171(010) 


17 


382(017) 


17 


231(008) 


17 


254(010) 


1 9nfi 

IZUO 


fin 

DU 


17 


235(053) 


16 


622(072) 


16.630(016) 


17 


219(047) 


16 


653(020) 


16 


648(010) 


1 9(17 
IZU ( 


^A 


17 


254(096) 


16 


549(008) 


16.605(007) 


17 


257(014) 


16 


665(007) 


16 


636(012) 


iz±o 


AQ 


17 


845(022) 


16 


791(005) 


16.793(006) 


17 


479(010) 


16 


958(007) 


16 


807(007) 


1218 


O-L 


18 


444(029) 


17 


163(007) 


17.207(007) 


18 


028(017) 


17 


408(010) 


17 


108(008) 


1 99/1 


4y 


19 


334(061) 


17 


774(008) 


17.408(008) 


18 


021(016) 


18 


159(014) 


17 


478(010) 


1 907 
J.ZZ I 


OO 






18 


083(010) 


17.440(008) 


17 


850(014) 


18 


483(020) 


17 


650(010) 


IzoO 


4o 


20 


358(092) 


18 


894(014) 


17.842(012) 


17 


926(014) 


19 


293(021) 


18 


283(012) 


1239 


48 


20 


668(147) 


19 


177(014) 


18.131(010) 


18 


203(021) 


19 


606(033) 


18 


611(020) 


1245 


47 


20 


872(301) 


19 


404(032) 


18.428(016) 


18 


572(025) 


19 


868(063) 


18 


858(029) 


1259 


45 


21 


322(343) 


19 


769(056) 


18.938(025) 


19 


262(045) 


20 


113(049) 


19 


322(028) 


1418 


80 


21 


906(448) 


22 


171(139) 


22.820(335) 


21 


472(234) 


22 


411(228) 


22 


114(231) 


1422 


81 






22 


147(131) 


22.553(236) 


21 


626(222) 


22 


630(246) 


22 


334(241) 














SN 2007bm 












1224 


66 


15 


614(012) 


14 


397(004) 


14.001(007) 


14 


350(007) 


14 


658(004) 


14 


163(005) 


1227 


64 






14 


425(004) 


14.002(006) 


14 


435(006) 


14 


721(004) 


14 


144(010) 


1227 


64 




















14 


154(003) 


1229 


57 






14 


485(004) 


14.020(004) 


14 


482(005) 


14 


813(004) 


14 


188(004) 


1229 


57 










14.024(004) 














1231 


65 






14 


594(005) 


14.128(005) 


14 


607(007) 


14 


959(004) 


14 


257(006) 


1235 


58 


16 


720(012) 


14 


863(007) 


14.395(008) 


14 


867(008) 


15 


326(006) 


14 


480(008) 


1239 


60 


17 


406(014) 


15 


228(005) 


14.588(005) 


14 


887(007) 


15 


814(005) 


14 


754(004) 


1241 


54 


17 


728(021) 


15 


444(005) 


14.638(005) 


14 


853(006) 


16 


064(006) 


14 


895(006) 


1241 


54 


17 


741(017) 


15 


444(005) 
















1249 


54 


18 


595(076) 


16 


185(008) 


14.862(004) 


14 


781(004) 


16 


912(014) 


15 


357(006) 


1255 


56 


19 


082(043) 


16 


662(007) 


15.264(004) 


15 


061(005) 


17 


331(010) 


15 


778(005) 


1259 


55 


19 


178(048) 


16 


861(008) 


15.531(007) 


15 


365(007) 


17 


523(010) 


16 


018(006) 



SN 2007ca 
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Table 4 — Continued 



JD u 


9 


r 


i 


B 


V 


2453000+ (mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



1218 


67 


17.648(020) 16 


695(006) 


16 


448(006) 


16 


511(006) 


1224 


70 


16.936(025) 16 


067(008) 


15 


834(008) 


16 


082(014) 


1227 


72 


15 


978(005) 


15 


746(005) 


16 


133(006) 


1229 


68 


16 


000(004) 


15 


739(004) 


16 


215(005) 


1231 


73 


16 


067(005) 


15 


786(004) 


16 


294(007) 


1232 


69 


16 


100(004) 


15 


807(004) 


16 


325(006) 


1235 


65 


17.489(016) 16 


232(007) 


15 


942(007) 


16 


482(010) 


1239 


66 


17.935(021) 16 


456(005) 


16 


219(006) 


16 


845(008) 


1243 


69 


18.423(022) 16 


751(005) 


16 


462(005) 


17 


047(007) 


1246 


63 


18.693(036) 16 


974(006) 


16 


532(005) 


17 


025(008) 


1255 


69 


19.667(097) 17 


754(010) 


16 


681(006) 


16 


808(008) 


1259 


61 


19.964(107) 18 


072(008) 


16 


825(006) 


16 


816(008) 










SN 2007hx 




1354 


74 


20.239(061) 19 


287(010) 


19 


053(010) 


19 


386(024) 


1354 


74 














1357 


82 


20.398(129) 19 


307(017) 


19 


055(017) 


19 


393(035) 


1359 


77 


20.590(393) 19 


341(033) 


19 


118(067) 


19 


516(106) 


1363 


68 


20.993(133) 19 


685(024) 


19 


296(017) 


19 


685(029) 


1365 


77 


21.226(192) 19 


787(028) 


19 


385(021) 


19 


838(045) 


1376 


69 


20 


677(032) 


19 


875(026) 


20 


017(042) 


1378 


79 


21 


139(053) 


19 


957(033) 


20 


032(041) 


1380 


78 


21 


160(049) 


20 


051(030) 


19 


859(042) 


1383 


69 


21 


449(060) 


20 


202(034) 


19 


876(048) 


1392 


74 


21 


885(101) 


20 


643(058) 


20 


418(071) 


1395 


78 






20 


661(300) 


20 


534(439) 


1403 


73 


22 


124(238) 


21 


106(111) 


20 


840(129) 


1411 


69 


22 


548(146) 


21 


269(064) 


21 


278(118) 










SN 2007if 




1357 


76 


17 


782(007) 


17 


503(007) 


17 


840(010) 


1359 


73 


19.519(095) 17 


912(008) 


17 


568(008) 


17 


879(012) 


1362 


73 


20.038(080) 18 


171(008) 


17 


675(008) 


17 


963(012) 


1363 


73 


20.105(077) 18 


254(008) 










1364 


67 


18 


337(012) 


17 


755(008) 


17 


984(012) 


1366 


75 














1368 


71 


18 


634(070) 


17 


952(029) 


17 


997(026) 


1376 


64 


21.132(166) 19 


288(012) 


18 


294(008) 


18 


238(010) 


1380 


67 


21.614(177) 19 


495(014) 


18 


436(012) 


18 


313(012) 


1386 


67=- 


22.111(232) 19 


729(008) 


18 


646(005) 


18 


519(008) 


1392 


72 


19 


829(028) 


18 


825(012) 


18 


727(021) 


1395 


71 


19 


858(065) 


18 


956(028) 


18 


790(028) 


1403 


70 


20 


112(053) 


19 


160(026) 


19 


124(034) 


1409 


65 


20 


246(025) 


19 


311(017) 


19 


440(029) 


1421 


63 


20 


375(042) 


19 


616(025) 


19 


766(036) 


1428 


61 


20 


706(230) 


19 


649(075) 


19 


857(104) 


1435 


58 


20 


581(025) 


19 


944(022) 


20 


168(057) 



16.867(008 
16.214(010 
16.162(007 
16.191(006 
16.272(007; 
16.316(006 
16.469(008 
16.772(007; 
17.174(008 
17.443(010 
18.340(021 
18.604(022 

19.415(016 

19.537(029 
19.477(068 
19.897(042 
19.985(042 
21.344(073 
21.609(111 
21.656(070 
21.841(107; 
22.070(163 

22.131(303 
22.583(179 

18.039(012 
18.248(017; 
18.538(014 
18.645(016 
18.712(025 
18.975(076 
19.043(091 
19.965(035 
20.120(029 
20.303(021 
20.462(058 

20.646(116 
20.735(053 
20.815(074; 

21.122(068) 
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Table 4 — Continued 



JD 
2453000+ 


u 

(mag) 




9 

(mag) 


r 

(mag) 




i 

(mag) 




R 

(mag) 




T/ 
V 

(mag) 




Oo 




20 


731(026) 


20.137(021) 20 


503(055) 


21 


232(049) 


20 


277(029) 












SN 2007j| 














loOo 


Oi 


18.716(025) 


17 


602(007) 


17.624(014) 


17 


988(018) 


17 


728(008) 


17 


631(008) 




HA 


18.689(026) 


17 


542(007) 


17.560(010) 


18 


014(021) 


17 


675(008) 


17 


583(008) 


ItJUC) 


OO 


18.673(024) 


17 


517(005) 


17.499(010) 


18 


030(017) 


17 


651(008) 


17 


544(008) 


loDo 


oo 




17 


553(010) 


17.449(014) 


18 


120(025) 


17 


684(016) 


17 


511(014) 


1 'i7(\ 
lo 1 D 


7Q 

( y 


19.747(049) 


17 


988(006) 


17.816(008) 


18 


687(028) 


18 


261(010) 


17 


814(008) 


io 1 o 


OD 


19.834(085) 


18 


182(008) 


17.984(014) 


18 


816(035) 


18 


503(014) 


17 


962(010) 


iooU 


Q/1 
o4 


20.097(072) 


18 


392(010) 


18.095(016) 


18 


904(037) 


18 


781(018) 


18 


110(010) 


iooo 


1 D 


20.684(139) 


18 


687(010) 


18.221(014) 


18 


898(040) 


19 


104(017) 


18 


311(012) 


lOoO 


OO 


21.699(425) 


18 


910(012) 


18.254(016) 


18 


921(042) 


19 


366(021) 


18 


403(012) 


1 QQO 


BQ 
OO 




19 


543(018) 


18.370(017) 


18 


647(032) 


19 


955(029) 


18 


825(017) 




77 




19 


692(021) 


18.497(017) 


18 


644(032) 


20 


075(036) 


18 


982(017) 




ol 




19 


702(052) 


18.527(030) 






20 


137(271) 


19 


088(089) 








19 


889(050) 


18.679(020) 


18 


758(028) 


20 


239(097) 


19 


125(030) 




S9 
oZ 




20 


177(060) 


19.108(025) 


19 


297(042) 


20 


539(107) 


19 


534(043) 


1411 


74 




20 


559(032) 


19.493(033) 


19 


772(058) 


20 


885(064) 


19 


910(028) 




7/1 




20 


655(053) 


19.682(047) 






20 


891(073) 


19 


852(036) 


1417 


7*^ 
/ o 




20 


677(036) 


19.738(042) 


20 


005(079) 


20 


954(065) 


20 


004(033) 


1421 


69 








19.877(045) 


20 


312(107) 


20 


985(064) 


20 


180(035) 




R7 




20 


658(063) 


19.865(048) 


20 


459(122) 


20 


840(103) 


20 


105(063) 




7R 








19.915(070) 


20 


664(171) 


20 


914(170) 


20 


028(088) 












SN 2007jh 












loDo 


ac^ 

OO 




18 


581(014) 


18.366(016) 


18 


556(022) 


18 


803(018) 


18 


519(014) 


loD4 


OO 




18 


516(010) 


18.301(014) 


18 


589(035) 


18 


754(016) 


18 


435(016) 


lODo 


SR 

OO 




18 


552(021) 


18.191(018) 


18 


598(041) 


18 


837(034) 


18 


366(021) 


1376 


84 




19 


543(029) 


18.575(016) 


18 


891(022) 


19 


993(047) 


18 


911(021) 


1378 


89 




19 


825(029) 


18.700(017) 


18 


902(033) 






18 


950(107) 


1380 


87 




20 


066(025) 


18.793(033) 


18 


842(025) 


20 


734(345) 


19 


270(045) 


1385 


89 


















19 


602(090) 


1392 


85 




20 


929(058) 


19.660(042) 


19 


648(064) 


21 


281(143) 


20 


209(077) 


1394 


79 




21 


083(079) 


19.763(044) 


19 


756(049) 


21 


385(088) 


20 


447(058) 


1395 


85 




21 


240(164) 


19.929(044) 


19 


750(068) 


21 


682(192) 


20 


534(081) 


1398 


84 








19.873(082) 


19 


839(073) 










1409 


86 




21 


388(132) 


20.412(074) 














1413 


79 




21 


428(089) 




20 


307(116) 










1425 


79 




21 


604(212) 


21.136(223) 


20 


465(244) 






21 


656(298) 












SN 20071e 












1387 


78^ 


16.764(018) 


15 


455(005) 


15.127(005) 


15 


472(007) 


15 


657(006) 


15 


321(007) 


1388 


58* 


16.357(017) 


15 


142(005) 


14.813(004) 


15 


131(004) 


15 


310(005) 


15 


006(005) 


1392 


59 


15.170(017) 


14 


238(006) 


14.002(007) 


14 


333(008) 


14 


346(006) 


14 


124(006) 


1392 


59 




14 


234(007) 
















1394 


59 




14 


023(006) 


13.815(006) 


14 


189(008) 


14 


142(008) 


13 


921(008) 


1395 


59 


14.934(032) 


13 


963(006) 


13.754(006) 


14 


162(006) 


14 


085(008) 


13 


851(006) 


1398 


50 








13.650(006) 


14 


170(008) 


14 


011(008) 


13 


739(007) 
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Table 4 — Continued 



JD 




u 




9 


r 




i 




B 




V 


2453000+ 




(mag) 




(mag) 


(mag) 




(mag) 




(mag) 




(mag) 






14 


o cr o / no 1 \ 

y5o(()zi) 


13 


87i(()Uo^ 


TO o r\o 1 r\r\ a\ 

l-.i.DU8(UU4j 


14 


o T n /nn/^\ 


14 


no 1 / nnTA 

U21(UU7j 


13 


r'no / nnr" \ 

098(000) 




00 


15 


llD^Ulo ) 


13 


m A I r\r\ A \ 
yl4(UU4^ 


lo.Dol(UU / ) 


14 


o Oi^ / r\c\ci. \ 
Z50(UUD^ 


14 


llo(UU / J 


13 


•71 Q / C\C\Ci.\ 

( 1o(UUd ) 




00 










T Q o 1 f' not; \ 
lo.bzi(UUD ) 


14 


one;/' c\c\ci. \ 

zy5(uuD^ 












R1 


15 


44z(Uz4j 


14 


nnn / nn cr \ 

uyu(ouo^ 


TO oocr/nn/dX 

13.825(004) 


14 


/I no / nn'7\ 

498(007^ 


14 


o CO / r\r\c \ 

Jo2(UUdJ 


13 


o /I o / nn c \ 

84^(005) 


1409 


57 


15 


5yD(Uzoj 


1 A 

14 


zl / (OUD^ 


13.963(006 ) 


1 A 

14 


CiA A ( C\C\Q \ 

D44(UUo^ 


14 


c: 1 n / nno \ 

51y(UUoJ 


13 


y48(U07 ) 


1 41 1 


c^7 


15 


err / r\oi ^ 

o75(UziJ 


1 A 

14 


OD4(OUD^ 


14.114(U06 ) 


1 A 

14 


OQ(^ /nno \ 

ood(UUo^ 


14 


/ 14(UUoJ 


14 


U ( i (UUo ) 




oy 


1 R 

ID 


loU^^Uzl ) 


1 /I 
14 


5zo(^UU4^ 


14.Z0U(UU4 ) 


1 A 

14 


yzo(UUO^ 


1 A 
14 


y24(UU ( ) 


1 A 

14 


O l 1 ( C\C\A \ 

21 ( (UU4 ) 


1417 




16 


629(026) 


14 


853(006' 


14.347(006) 


14 


867(008) 


15 


365(008) 


14 


424(006) 


1 /I Ofi 


00 


17 


cr cr / no a \ 

o5D(Uz4j 


15 


1^ 1 o / nno\ 

018(008^ 


14.480(006) 


14 


c /nno \ 

d43(0U8^ 


16 


1 nn / m n\ 

19U(01UJ 


14 


o '7'7 1 r\c\r'\ 

877(005) 




OD 


17 


D4i i U ) 


15 


^'7(\( t\(\Ct.\ 

77y(uUD_, 


14.562(004) 


14 


D55(UU4J 


16 


Qc 1 /m oA 
oDi(012J 


1 A 

14 


yoD(UOoJ 


1 49S 


OO 


17 


795(055 ) 




















14oU 


K/l 
04 


17 


©45(041 j 


15 


r»o/? / nr\T\ 

y2D(007j 


14.672(007) 


14 


end ( nno N 

d9d(0U8j 


16 


A no /m n\ 

49o(01UJ 


15 


lid/ nno\ 

114(U08j 




Oo 


18 


•\ AC 1 r\ A a\ 

14D(()44j 


16 


oon / nn£;\ 
Zzy(UUD^ 


15.031(005) 


15 


nTc; ( r\c\p. \ 
U/o((J()o^ 


16 


TTn / nno\ 
mU(UUoJ 


15 


/I ten/ nn/;A 
450(U0Dj 


1440 


OO 


18 


25 ( (U4i ) 


16 


4Uo(UUd^ 


15.284(005) 


15 


o/y(UUD^ 


16 


noo /m n\ 

y22(Uluj 


15 


/JTQ / nn/;A 
/ o(UODj 


1 /I /I 








16 


475(007, 


15.397(004) 


15 


522(006^ 


16 


no A /m r\\ 

984(010) 


15 


'~7 r""! { nncX 

767(005) 




•^4 


18 


QIC/' nonX 

ol5(UoUJ 


16 


c: -| o / nno\ 

51o(UUo, 


15.461(008) 


15 




16 


nno /ni n\ 

yy8(UlUJ 


15 


o oo / nno \ 
822(UU8 ) 


1 /I /I O 


04 


18 


on 1 / n/? r ^ 

oyl(UD5 ) 


16 


5yo(ou ( ^ 


15.598(004) 


15 


1Q A ( r\c\ci. \ 
i o4(UUd^ 


17 


noQ/m n\ 

Uv5o(UlUJ 


15 


n /I n / nn/^\ 
y4U(UUD ) 




Oo 


18 


A TT/ n'7n\ 

477(070) 


16 


r-c\r\ / nnoN 

d90(008_, 


15.804(006) 


16 


r\'\ a 1 nno \ 

01d(0U8^ 


17 


iOyl/ni 

124(014J 


16 


nno /nno\ 

090(008) 






18 


A(\A ( r\o c;^ 
4U4(Uo5J 


16 


70U(0Uo^ 


15.840(008) 


16 


047(UUoJ 


1 T 

17 


1 Tc /m tA 
17d(017J 


16 


122(U0o) 


1 4'=i7 


OZ 


18 


DZ<3(05oj 


16 


prn /I / nno^ 

704(008^ 


15.873(007) 


16 


nnn /nnoN 

090(008^ 


17 


1 *^T/ no 1 \ 

1d7(021j 


16 


1 £;T/ni n\ 

1d7(010) 


1 4Rfl 


OZ 


18 


Oz4(Uo7 ) 


16 


oj:? ^ / nno\ 

od4(00o^ 


16.165(007) 


16 


412(UUo^ 


17 


OQQ / no 1 \ 

2oo(U2iJ 


16 


on c; /m A\ 
oy5(U14) 


1 47n 


"^4 

O^i 


1 Q 


D ( y(Uoo ) 


10 


yo4(UUe5^ 


16.283(008) 


16 


Ooy(UiU^ 


1 '7 
1 / 


o5 ( (Ui2J 


1 

ID 


4cSD(UlU ) 














SN 2007mm 














oy 


m 
21 


5oo(z5UJ 


20 


o4o(0zD^ 


20.156(036) 


20 


io4(^Uo4^ 


20 


555(U5UJ 


20 


ATI ( r\o^\ 
0/ l(Uo5 ) 


1 QQO 


DO 


21 


775(17oJ 


19 


TOT/ ni /I ^ 

7o7(014_, 


19.316(014) 


19 


/i^cr/ni o\ 

4d5(018^ 


20 


1 ^? c / no cr \ 

1d5(025J 


19 


ono/ni T\ 

^y2(017) 


1 "^04 


RR 
DO 






19 


TK 1 /m T\ 

751(017^ 


19.256(017) 


19 


A nT/non\ 
407(022^ 


20 


2iU(Uo7J 


1 n 

ly 


oo4(U20) 


1395 


63 


22 




19 


oo p: / ^'^o^ 
oZO(Uzz, 


19.175(018) 


19 


Qo o / no(^A 
ooo(U2d^ 


20 


ooo S c\^cC\ 
228(UooJ 


19 


ooo/nQoA 
o82(Uo2 ) 


1400 


70 






20 


A o/j / nnn\ 

426(099^ 


19.466(051) 


19 


coo/n/io\ 

528(043; 


21 


OCT A I i^TL C\ 

354(25dJ 


19 


ooo/nT/iX 

828(074) 


1403 


62 






21 


U0z(04z^ 


19.721(020) 


19 


701(0zOj 


21 


ooO(Uo7J 


20 


177(025) 


1407 


77 










19.995(040) 














1409 


71 






21 


552(041) 


20.225(022) 


19 


978(029) 


22 


177(108) 


20 


869(042) 


1418 


69 






22 


068(091) 


20.905(053) 


20 


721(082) 


22 


334(171) 


21 


471(088) 














SN 2007nq 












1397 


63 


18 


079(029) 


17 


428(012) 


17.485(012) 


17 


935(017) 


17 


557(014) 


17 


493(014) 


1400 


65 






17 


413(010) 


17.443(010) 


17 


964(017) 


17 


587(017) 


17 


463(012) 


1403 


58 






17 


561(007) 


17.509(008) 


18 


047(012) 


17 


732(008) 


17 


552(008) 


1407 


73 


19 


454(094) 


17 


921(008) 


17.777(008) 


18 


465(016) 


18 


162(014) 


17 


779(010) 


1409 


63 


19 


583(049) 


18 


105(010) 


17.900(012) 


18 


576(018) 


18 


418(014) 


17 


920(012) 


1411 


60 


20 


010(058) 


18 


376(008) 


18.005(010) 


18 


605(017) 


18 


728(012) 


18 


071(010) 


1413 


61 


20 


451(121) 


18 


648(010) 


18.056(008) 


18 


497(020) 


19 


015(020) 


18 


231(014) 


1421 


61 


21 


398(271) 


19 


597(022) 


18.450(012) 


18 


448(016) 


20 


056(035) 


18 


962(020) 


1422 


62 






19 


736(029) 


18.546(012) 


18 


506(017) 


20 


079(050) 


19 


057(024) 


1423 


60 






19 


839(034) 


18.608(014) 


18 


644(021) 


20 


245(065) 


19 


101(026) 


1427 


65 






20 


053(084) 


18.951(029) 


18 


924(035) 


20 


645(195) 


19 


340(050) 


1430 


61 






20 


235(071) 


19.140(025) 


19 


110(029) 


20 


763(175) 


19 
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162(008) 


16 


265(008) 


17.526(017) 


16 


458(008) 


1856 


75 


19 


094(026) 


17 


574(010) 


16 


826(010) 


17 


050(012) 


18.036(010) 


17 


047(010) 


1867 


70 


19 


363(035) 


17 


819(008) 


17 


239(008) 


17 


520(014) 


18.272(010) 


17 


355(010) 


1870 


67 


19 


409(072) 


17 


912(014) 


17 


353(010) 


17 


656(014) 


18.316(021) 


17 


462(012) 


1870 


67 




















17 


476(010) 
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Table 4 — Continued 



JD 




u 




9 


r 




i 




B 




V 


2453000+ 




(mag) 




(mag) 


(mag) 




(mag) 




(mag) 




(mag) 






19 


A A 1 r\r- A \ 


17 


n/in/m o\ 

942(0 12 J 


17.466(008) 17 


815(014) 


18 


001 /m '7A 

381(017) 


17 


CT Tn /n 1 A 

579(012) 


lO 1 o 




19 


00 ( ydoo ) 


18 


010(U1UJ 


17.601(014) 17 


exact /A0 1 \ 

955(021 ) 


18 


/|C"/l/AT OA 

454(U12J 


17 


a TCi / A 1 aA 
5 /O(OIO) 


1884 


66 


19 


( 6\)\K}o6 ) 


18 


in/i/m A\ 
iL)4(U14J 


17.783(017) 18 


i52(U24 ) 


18 


C/io/n-i nA 

548(010) 


17 


OA /I / A 1 AA 

804(010) 






19 


097(052 ) 


18 


oU/ (UOoJ 


18.180(010) 18 
SN 2008ia 


5 /0(01 i ) 


18 


Tr\'7 / A1 A A 

/O/ (010) 


18 


1 OV/ AAQ A 

12 i (008) 




7fi 
1 o 


17 


547(014) 


16 


661(007) 


16.542(008) 


16 


824(010) 


16 


828(008) 


16 


645(008) 


1 SI n 
io±u 


8^ 

OO 


17 


4oo(012j 


16 


590(007) 


16.511(008) 


16 


001 /n 1 n\ 

8ol(010) 


16 


T Ac\ { nno A 

749(008) 


16 


cr TO / nno A 

572(008) 




1 U 


1 ( 


A Acx 1 r\ 1 '7\ 

449 (Ul ( ) 


16 


o24(U1dJ 


16.402(007) 


16 


m c / AAO A 
915(008 ) 


16 


'7Q'7/ AAO A 

/o/(008J 


16 


PC AO / AAC A 

502(008 ) 


loio 


7Q 


17 


syD^oibj 


16 


TO 1 • / nno\ 

720(008) 


16.520(008) 


17 


nn ,1 /m o\ 

094(012 ) 


16 


no(^ / nno A 

935(008) 


16 


r' -\ r- f nno A 

515(008) 


1 S91 


78 
( O 


18 


000 ( a\ 
zzz(Ui4 ) 


16 


nor)/ nno ^ 

9o2(008J 


16.824(021) 


17 


08 I (021 ) 


17 


-1 n r / nno A 
195(008) 


16 


•yn A 1 AAQ A 

m4(008 ) 


looU 


7n 
/ u 


19 


000(042 ) 


1 T 

17 


oOo(01UJ 


17.186(008) 


17 


r: 1 n /a 1 '7\ 

519(017 ) 


18 


Q1 C/AIOA 

ol5(U12) 


17 


'j'70 /a 1 aA 
o72(010J 


lool 


/ o 


19 


'71 f\( (\Ar\\ 

71U(040j 


17 


no 1 /m n\ 

9ol(01U) 


17.205(010) 


17 


oo2(012) 


18 


419(014) 


17 


43o(010) 




7/1 
/ 4 


20 


one; ( r\p. 1 \ 
zUo(()Oi j 


18 


24(J(l)12J 


17.256(008) 


17 


AAA /a 1 VA 

444 ((J 1 ( ) 


18 


'7ACr / A0 1 A 

/05(02i) 


17 


c^oa/ ai a 
599(012 ) 


looo 


7fl 


20 


Oo4(U8U ) 


18 


080 (Ul I ] 


17.595(029) 


17 


A A -] / A 1 7A 

441(U1 i ) 


19 


1 OQ / AO A A 

12o(U24) 


1 / 


nco/AI Ci.\ 

952(015) 


looy 


71 


20 


592(110 ) 


18 


/52(U1 1 ] 


17.576(012) 


17 


crQ/?/m oA 
5o5(012 ) 


19 


1 A / Aon A 
210(029) 


18 


aov/ai oA 
Oo i (012 ) 


1 8/1 n 

io4U 


7n 


20 


A AQ / -] r^o\ 
44o(152 ) 


18 


955(048) 


17.660(010) 


17 


/? -| A /a 1 T\ 

olO(01 i ) 


19 


01 q/aqc;A 

olo(0o5) 


18 


nno /a 1 /I A 
098(014) 


1 8/11 


70 


20 


r' cr 1 / or\o\ 
DOl^ZOzj 


18 


nno ( r\'~>n\ 

998(000) 


17.721(014) 


17 


T /I n / n "1 '~7\ 

740(017 ) 


19 


on/1 /n/ioA 

394(043) 


18 


ono /n 1 '~7A 

208(017) 


1 8/1 
1040 


OO 


20 


d75(zo5 ) 


19 


4oo(0oUj 


17.991(016) 


18 


1 a A /acqA 
194(058) 


19 


/I A / Ai^n A 
849 (Uo9) 


18 


/I 'rr: / aOAA 

475(020) 


-LOOO 


89 
OZ 


21 


127(117) 


19 


449(02d) 


18.471(018) 


18 


£?oo / nonA 

Do2(029) 


19 


9d2(U43) 


18 


AQ ( nooA 

o4o(02o) 


1856 


TO 

72 


21 


oo4(15oJ 


19 


515(021) 


18.462(017) 


18 


CAA/A/I o\ 

500(042) 


19 


no A t f\A'7\ 

924(047) 


18 


CTC / AOOA 

o75(022J 














SN 2009F 














fiA 
D4 


1 Q 


525 (^U45 ) 




U81(UU8 J 


16.786(007) 


16 


QT of AAVA 

812(UU ( ) 


"1 V 


/1 -1 /m nA 
12'i(UlUj 


15 


OQ f' nno A 
8o5(UU8 ) 


1 841 


R/1 
D4 


18 


476(042) 


17 


007(007) 


16.663(007) 


16 


698(008) 


17 


393(012) 


16 


742(008) 


1 aA9 


DO 


1 Q 

lo 


oo5(0ooj 


16 


ATI / AAO\ 

971(008) 


16.552(008) 


16 


/?n / aac A 
505(008 ) 


17 


ooq/ai a\ 
o8o(014) 


16 


dTCXf AAQ A 

5/9(008) 


1 8/1 


DO 


18 


ooo(0ooj 


16 


c\>'7c ( nno^ 

97o(00o) 


16.464(017) 


16 


cr\n /n 1 nA 

509(010) 


17 


ooo/m A\ 

3oo(014) 


16 


o79(00oj 


1 8/1"^ 
1040 


DO 


19 


Ul2(04UJ 


17 


1 A'7^AAO\ 

107(008) 


16.439(006) 


16 


4ol(00O) 


1 T 

17 


fiOA/AI AA 

d20(U10) 


1 R 

Id 


eta Q / AA'7A 

ODo(0U7) 


1848 


66 


19 


dd4(0o7 ) 


17 


c: An / Ai '7\ 
590(01 ( ] 


16.562(008) 


16 


c" /^n /aao A 
550(008 ) 


18 


1 /I Q / A1 OA 

14o(U12) 


16 


QOQ / AAQ A 

898(008) 


1855 


68 


20 


Tin /no cr \ 

719(085) 


18 


572(012 ) 


17.248(008) 


17 


nno / nno A 

00o(008 ) 


19 


T no / no c A 

192(025) 


17 


'V .1 / n 1 nA 

743(010) 


1856 


65 


20 


/; 1 / n'7n\ 
D2i(U (yj ) 


18 


'700 / AQ Q^ 

/ ll\\j66] 


17.306(008) 


17 


1 Q1 /A1 OA 

ioi(U12 ) 


19 


OAO / A0 1 A 

2y2(U2i) 


1 '7 
1 / 


ot; /a 1 A 
825(012 ) 


1859 


66 


01 


loo(2Ul ) 


1 a 
io 


8/1 8('ni /I ^ 

040(Ui4J 


17.618(008) 


17 


4Do(UiU ) 


1 Q 


c^i 1 /"nQQA 
Oii(Uoo) 


1 a 
lo 


U ( y(U14 ) 


1867 


63 






19 


300(029) 


18.169(012) 


18 


007(014) 


19 


739(065) 


18 


560(022) 


1870 


61 


21 


472(452) 












19 


978(088) 


18 


706(025) 


1871 


63 






19 


394(063) 


18.448(022) 


18 


273(021) 


19 


928(099) 


18 


656(028) 


1872 


64 




















18 


830(037) 


1873 


58 


21 


389(287) 


19 


466(033) 


18.524(014) 


18 


393(017) 


19 


978(053) 


18 


837(022) 


1879 


63 


21 


536(214) 


19 


666(026) 


18.910(018) 


18 


663(021) 


20 


159(042) 


19 


042(025) 


1884 


61 


21 


800(205) 


19 


733(024) 


19.149(021) 


18 


898(025) 


20 


381(057) 


19 


204(022) 














SN 2009dc 












1942 


80 


15 


508(010) 


15 


315(006) 


15. .380(005) 


15 


809(007) 


15 


432(006) 


15 


351(006) 


1945 


76^ 


15 


515(010) 


15 


209(006) 


15.276(005) 


15 


718(006) 


15 


357(007) 


15 


287(006) 


1945 


76 






15 


230(007) 


15.283(007) 














1946 


77 


15 


531(010) 


15 


226(006) 


15.296(007) 


15 


738(008) 


15 


353(007) 


15 


282(006) 


1947 


75 


15 


578(010) 


15 


232(006) 


15.285(006) 


15 


729(006) 


15 


349(007) 


15 


279(006) 


1948 


74a 


15 


631(012) 


15 


247(007) 


15.295(006) 


15 


727(007) 


15 


356(007) 


15 


287(007) 


1949 


73^ 


15 


689(010) 


15 


236(006) 


15.295(006) 


15 


730(007) 


15 


385(007) 


15 


329(006) 
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Table 4 — Continued 



JD u 


9 


r 


i 


B 


V 


2453000+ (mag) 


(mag) 


(mag) 


(mag) 


(mag) 


(mag) 



1951.72^ 15.833(010) 15.304(007) 15.312(006) 15.751(006) 15.441(007) 15.340(005) 

1956.76 16.281(012) 15.498(006) 15.402(005) 15.792(006) 15.712(007) 15.445(006) 

1959.72 16.638(021) 15.654(007) 15.464(006) 15.855(007) 15.903(010) 15.527(007) 

1963.74 17.096(021) 15.894(008) 15.575(007) 15.902(007) 16.218(029) 15.677(010) 

1964.72 17.201(021) 15.954(008) 15.589(007) ••• 16.323(010) 15.722(008) 

1966.72 17.427(018) 16.095(006) 15.641(006) 15.913(007) 16.481(008) 15.815(006) 

1968.71 17.635(017) 16.227(008) 15.683(007) 15.903(008) 16.645(010) 15.898(008) 

1970. 07 lS.:-!:-!()(017) l().7(i()(00()) irj.OlKXOQ.l) l."').9()l(00()) 17.2Hll_()08) l(i.2r):-!(00G) 



"Images obtained with the du Pont telescope. 

Note. — Uncertainties given in parentheses in thousandths of a magnitude. 
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Table 5. Near-infrared Photometry of 45 SNe la 



JD 


Y 


J 


H 


Ks 


2453000+ 


(mag) 


(mag) 


(mag) 


(mag) Telescope*' 



SN 2005hj 



672.60 


18 


349(072) 


18 


081(095) 


18 


102(180) 


SWO 


674.65 


18 


357(060) 


18 


239(097) 


18 


801(301) 


SWO 


676.60 


18 


432(077) 


18 


322(119) 


18 


653(258) 


SWO 


677.66 


18 


575(076) 


18 


265(101) 


19 


016(387) 


SWO 


680.69 


18 


716(102) 


18 


241(129) 


18 


553(407) 


SWO 


681.70 


18 


736(073) 


18 


482(070) 


18 


650(142) 


DUP 


686.73 


18 


731(111) 


18 


908(251) 


18 


334(318) 


SWO 


688.71 






19 


090(267) 


18 


521(303) 


SWO 


693.68 


18 


791(137) 


19 


088(322) 


18 


750(428) 


SWO 


697.63 


18 


685(110) 


18 


809(195) 


18 


418(408) 


SWO 


701.65 


18 


452(088) 


19 


165(266) 






SWO 


709.62 


18 


195(058) 


18 


913(167) 






SWO 










SN 2005ku 






700.59 


18 


426(155) 


18 


078(161) 


17 


308(164) 


SWO 


704.55 


18 


816(163) 


18 


197(151) 


17 


417(196) 


SWO 


709.56 


19 


073(165) 


18 


257(131) 


17 


358(175) 


SWO 


715.54 


19 


050(153) 


18 


609(177) 


17 


364(159) 


SWO 










SN 2006bd 






822.75 


18 


000(098) 


18 


190(206) 


17 


853(457) 


SWO 


830.68 


17 


514(029) 


17 


819(070) 






SWO 


833.70 


17 


593(020) 


17 


944(020) 


17 


722(037) 


DUP 


846.63 


18 


242(027) 


19 


156(067) 


18 


752(117) 


DUP 










SN 2006br 






855.64 


17 


779(085) 


17 


448(058) 


17 


555(120) 


SWO 


859.66 


17 


985(082) 


18 


035(106) 


17 


568(146) 


SWO 


863.65 


18 


014(062) 


18 


952(191) 


17 


761(143) 


SWO 


864.69 


18 


014(058) 


18 


794(161) 


17 


604(159) 


SWO 


868.66 


17 


898(052) 


18 


724(153) 


17 


579(123) 


SWO 










SN 2006bt 






855.73 


17 


068(036) 


17 


011(083) 


16 


812(192) 


SWO 


859.78 


17 


065(028) 


17 


065(061) 


17 


114(163) 


SWO 


863.72 


17 


175(025) 


17 


157(042) 


17 


131(083) 


SWO 


864.76 


17 


156(023) 


17 


157(042) 


17 


255(094) 


SWO 


869.74 


17 


256(026) 


17 


413(050) 


17 


169(160) 


SWO 










SN 2006ej 






980.70 


16 


801(027) 


16 


704(034) 


16 


831(066) 


SWO 


999.66 


16 


263(021) 


17 


267(037) 


16 


704(037) 


SWO 


1000.66 


16 


214(022) 


17 


145(046) 


16 


487(049) 


SWO 










SN 2006et 






982.62 


17 


068(047) 


16 


966(077) 


17 


071(064) 


SWO 


987.86 


16 


288(023) 


16 


101(022) 


16 


248(029) 


SWO 


993.65 


16 


434(021) 


16 


108(020) 


16 


421(033) 


SWO 


995.67 


16 


566(022) 


16 


240(022) 


16 


503(025) 


SWO 


999.80 


16 


810(029) 


16 


630(025) 


16 


614(033) 


SWO 
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Table 5 — Continued 



3D Y J H K, 







(mag) 




(mag) 


(mag) (mag) 




1002.61 


16 


990(034) 


16 


928(035) 


16.746(048) 


swo 


1006.65 










17.035(057) 


swo 


1009.58 


16 


851(026) 








swo 


1013.64 


16 


804(020) 


17 


675(020) 


16.785(020) 


DUP 


1015.61 


16 


551(026) 








SWO 


1021.67 


16 


286(025) 


17 


196(051) 


16.508(047) 


swo 


1024.56 


16 


131(020) 


17 


110(036) 


16.518(032) 


swo 


1030.63 


16 


154(020) 






16.595(037) 


swo 


1037.69 


16 


475(024) 


17 


625(050) 




swo 


1039.68 


16 


632(020) 


17 


811(020) 


17.149(022) 


DUP 


1041.54 


16 


698(022) 








swo 


1045.58 


16 


872(026) 








swo 


1049.64 


17 


161(020) 


18 


453(033) 


17.524(028) 


DUP 


1057.57 


17 


407(034) 








swo 










SN 2006ev 




993.57 


17 


734(044) 


17 


523(072) 


17.645(153) 


swo 


995.60 


17 


799(041) 


17 


932(067) 


17.641(116) 


swo 


996.52 


17 


960(075) 


18 


251(130) 


17.623(182) 


swo 


1009.49 


17 


603(051) 








swo 


1010.61 


17 


632(048) 








swo 


1011.51 


17 


550(033) 


18 


294(098) 


17.705(136) 


swo 


1012.59 


17 


480(020) 


18 


334(062) 


17.694(058) 


DUP 


1013.55 


17 


445(022) 


18 


291(039) 


17.523(050) 


DUP 


1017.57 


17 


313(020) 


18 


189(028) 


17.767(038) 


DUP 


1039.50 


18 


638(038) 


19 


728(121) 


18.936(108) 


DUP 










SN 2006gj 




1002.85 


17 


465(035) 


17 


367(046) 


17.506(106) 


SWO 


1006.78 


17 


723(033) 


18 


108(079) 


17.788(134) 


swo 


1010.80 


17 


824(058) 








swo 


1011.82 


17 


816(050) 


18 


326(103) 


17.956(153) 


swo 


1015.80 


17 


478(339) 








swo 


1016.80 


17 


438(030) 


18 


355(113) 


17.625(127) 


swo 


1021.80 


17 


185(032) 








swo 


1027.79 


17 


567(045) 


18 


424(135) 




swo 


1030.77 


17 


753(043) 


18 


971(146) 




swo 


1037.73 


18 


126(026) 


19 


091(084) 




DUP 


1040.78 


18 


261(028) 


19 


249(109) 




DUP 


1044.73 


18 


514(075) 


19 


343(189) 




DUP 


1048.74 


18 


861(040) 


20 


765(232) 




DUP 










SN 2006hb 




1006.86 


16 


081(020) 


16 


075(024) 


16.146(036) 


SWO 


1009.79 


16 


230(020) 


16 


640(035) 


16.255(037) 


SWO 


1011.89 


16 


250(020) 


16 


857(047) 




SWO 


1015.73 


16 


125(032) 


17 


026(152) 


16.166(085) 


swo 


1021.81 


15 


841(020) 


16 


871(044) 


16.069(028) 


swo 
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Table 5 — Continued 



JD y J H K, 



2453000+ 




(mag) 




(mag) 


(mag) (mag) 




1 HOT 


o / 


15 


858(020) 


16 


851(046) 


16.352(043) 


swo 


1 OAI 


77 


16 


803(022) 


18 


329(126) 


17.252(095) 


swo 


1 C\A'\ 


7 A 


16 


901(022) 


18 


401(132) 


17.267(099) 


swo 


1 ncc? 
lUD / 


oU 


17 


615(051) 


19 


425(325) 


18.253(245) 


swo 


lUOo 


OU 


17 


931(050) 


19 


630(426) 


18.341(260) 


swo 












SN 2006hx 




iUlo 


7d 


18 


117(020) 


17 


989(022) 


18.026(058) 


DUP 


iUlO 


7p; 


17 


916(101) 








swo 




7Q 


18 


331(082) 








swo 


1 AO/1 


DO 






17 


673(090) 


16.374(050) 


swo 


iUoU 


71 


19 


238(287) 


18 


553(142) 




swo 


1 HQ? 


R7 


18 


595(022) 


19 


300(057) 


18.578(064) 


DUP 


1 CiAC\ 


DO 


18 


367(020) 


19 


216(057) 


18.424(057) 


DUP 


iU4c5 


Do 


17 


852(020) 


18 


644(037) 


18.011(059) 


DUP 












SN 2006is 




1 nno 


OO 


17 


568(029) 


17 


178(044) 


17.352(097) 


SWO 


1 m /I 


2/1 


17 


868(045) 


17 


572(023) 


17.595(082) 


DUP 


iUlD 


QQ 
OO 


17 


978(044) 


17 


871(091) 


17.649(118) 


SWO 


1 (191 


OD 


18 


059(066) 


18 


215(153) 


17.605(175) 


SWO 


1 097 


o4 


17 


815(051) 


18 


906(281) 


17.736(143) 


swo 


iUoU 


2"? 
OO 


17 


517(030) 


18 


613(108) 




swo 




2 ^ 
OO 


17 


188(020) 


18 


194(028) 




DUP 


iUoo 


2n 
oU 










17.362(045) 


DUP 




en 
oU 


17 


075(020) 


18 


087(025) 


17.596(044) 


DUP 












SN 2006kf 




1037 




16 


492(019) 


16 


364(021) 


16.498(056) 


DUP 


1039 


74 


16 


560(020) 


16 


389(020) 




DUP 


1041 


71 


16 


681(023) 


16 


523(028) 


16.702(062) 


SWO 


1043 


66 


16 


843(033) 


16 


704(038) 


16.785(076) 


SWO 


1045 


73 


17 


000(041) 


16 


998(067) 


16.888(115) 


SWO 


1047 


73 


17 


130(029) 


17 


431(068) 


17.040(114) 


SWO 


1049 


76 


17 


293(020) 


17 


730(021) 




DUP 


1053 


72 


17 


127(025) 


18 


040(122) 


17.099(089) 


SWO 


1057 


69 


16 


867(025) 


17 


796(097) 


16.797(082) 


SWO 


1066 


77 


16 


575(020) 


17 


507(020) 




DUP 


1070 


71 


16 


590(025) 


17 


803(101) 


17.357(119) 


SWO 


1074 


70 


17 


125(029) 


18 


620(162) 


17.588(125) 


SWO 


1078 


65 


17 


367(025) 


18 


755(131) 


17.836(167) 


SWO 


1083 


68 


17 


639(044) 


18 


906(244) 


18.015(320) 


SWO 


1100 


61 


18 


520(040) 








DUP 


1111 


66 


19 


199(154) 








SWO 


1124 


62 


19 


333(140) 








swo 












SN 20061U 




1041 


86 


19 


016(126) 








SWO 


1043 


82 


19 


264(205) 


19 


806(542) 




swo 
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Table 5 — Continued 



JD 


Y 


J 


H 






2453000+ 


(mag) 


(mag) 


(mag) 


(mag) 


Telescope* 


lU45.oU 


19.585(27Uj 


19.659(359) 


19.064(47.5) 




SWO 


iU49.82 


18.547(043) 


19.709(150) 


18.275(123) 




DUP 


1543.62 


21.354(289) 








DUP 


1838.74 


zl.474(o41J 


21.792(434) 


19.244(272) 




DUP 






SN 2006ob 






10d3.5d 


1B.472(1U9J 


18.389(140) 






OWU 


lOOD.OZ 


lo. 802(028; 


18.883(046) 


18.977(086) 




DUP 


1 f\ci.'7 a. c: 


io 'JKii /'r\Ci'7\ 

18. i oD(Oy I ) 


18.703(152) 


18.665(360) 




b WU 


1070.53 


18.828(136) 


18.825(210) 


18.936(465) 




SWO 


1072.61 


18.984(125) 


19.057(235) 






SWO 


1U74.04 


18.802(115) 


19.202(247) 


18.794(505) 




SWO 


1U77.0D 


18.724(119) 


18.929(253) 






oWU 


iUoo.oD 


1 Q c: / no i A 

lo.50o((jyi ) 


18.807(253) 






oWU 


1090.54 


18.560(058) 








SWO 


1098.54 


19.0o2(i51 ) 








SWO 


ilUlJ.04 


in inc^/nc^c^A 
19.19o(0ooJ 


19.998(160) 


19.870(226) 






1109.58 


rin loo/j^rT/iA 

20.1o2(454j 








bWO 






SN 2006OS 






lOoo.oo 


17.0o5(058j 


17.304(074) 


17.139(144) 




oWU 


lOoD.bo 


17.8o4(020J 


17.592(020) 


17.648(038) 




DUP 


1 A'7n i^n 
lOTU.bU 


17.821(0DDj 


17.891(108) 


17.617(173) 




b WU 


107o.o9 


18.1dd(024J 


18.495(032) 


18.064(073) 




■PiT I'D 


1077.63 


IT nc A /r\/~' a\ 

17.954(0o4j 


18.612(205) 


17.666(175) 




SWO 


10o3.d3 


1 T Tc "1 /nm\ 

17.761(059 j 


18.601(238) 






bWO 


1090.57 


1 T 1 / n /I c \ 

17.261(045) 








bWU 


109o.5o 


17. 427 (042 j 








bWU 


1 1 HQ Ci.C\ 

llUo.uU 


1 / . i l8(Uo3J 








bWU 


1 1 no AO 


io.Uu4(U to) 








b WW 






SN 2006ot 






1063.71 


17.915(056) 


17.892(104) 


17.966(206) 




SWO 


1066.73 


18.045(021) 


17.996(020) 


18.261(055) 




DUP 


1067.72 


18.073(065) 


18.123(100) 


18.235(218) 




SWO 


1070.69 






18.239(256) 




SWO 


1072.67 


18.087(051) 


18.096(096) 


18.032(174) 




SWO 


1073.64 


18.206(022) 


18.217(024) 


18.329(054) 




DUP 


1077.68 


18.037(058) 


18.161(120) 


18.167(267) 




SWO 


1082.66 


18.037(041) 


18.525(140) 






SWO 


1086.59 


17.953(054) 








SWO 


1093.61 


17.901(033) 


18.420(137) 






SWO 


1098.61 


17.849(047) 


18.376(126) 






SWO 


1103.63 


18.136(047) 


18.361(107) 






SWO 


1107.56 


18.187(046) 








SWO 


1122.59 


18.656(076) 








SWO 



SN 2007A 

1107.53 15.873(020) 15.738(025) ••• ••• SWO 
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Table 5 — Continued 



JD 


Y 


J 


H 


Ks 




2453000+ 


(mag) 


(mag) 


(mag) 


(mag) 


Telescope* 


1109.53 


15.8oo(Uz7J 


15.643(028) 






OWU 


1111.54 


lo.yoo^UzU ) 




16.018(045) 




oWU 


1115.53 


ID. ood[\j22 ) 


15.995(053) 






o WU 


1120.52 


lb.DDo(Uoz ) 


16.498(059) 






swo 


1 1 OO CO 


lo.o4z(UoD ) 




16.649(217) 




oWU 


1124.52 


lo.y29(U74J 


17.154(113) 






aWU 


1126.53 


lo.yUl^UbzJ 








oWU 


1129.53 






16.240(145) 




o WU 


1132.52 


Id. 598(000 j 








swo 






SN 2007N 






1124.77 


16.672(020) 


16.546(020) 


16.392(030) 




swo 


llJb.OY 


lb.5o7(UzO) 




16.289(035) 




oWU 


1128.81 


lb.o()o(()zU j 


16.4.34(020) 


16.285(030) 






1129.77 


lb.44o(UiUJ 


16.441(020) 


16.258(031) 




OWO 


1131.87 


1d.443(U2U J 








DUP 


1132.81 


lD.4oo(UiU ) 


16.578(022) 


16.415(040) 




oWO 


1135.77 


Id. 553(020 j 


16.909(025) 


16.671(061) 




SWO 


114U.OO 


c rtoo/no/t\ 

lb. 923(024) 




17.249(100) 




SWO 


1150.80 


17.7UU(U45 j 


18.911(170) 


18.267(219) 




oWU 


1156.73 


17.9y7(0bUJ 


19.250(234) 


18.439(255) 




OWU 


1158.89 


l5.l5b(U2UJ 








T^TTO 

UU-T 


1160.84 


1 o Q 1 n /'no A 

lo.oiy^Uoo J 


19.588(125) 


18.969(173) 




"PIT TO 


1164.74 


1 O /I TQ / r\QO\ 

lo.4/o(UooJ 


19.340(234) 


18.850(399) 




O WO 


llby.YO 


lo. ioo[[)ol) ) 


19.683(140) 


18.990(161) 




■p^TTO 

UUr^ 


1 1 or» TO 

1180.72 


in noo/i in\ 

19.038(110) 


20.230(402) 






WO 






SN 2007S 






1132.76 


16.395(023) 


16.261(026) 


16.352(052) 




SWO 


1 1 O "7 Tn 

1137.79 




15.488(020) 


15.605(020) 


15.450(020] 


DUP 


1 1 Q O '7'7 

1138. / 1 


15.55 i (020 J 


15.361(020) 


15.537(025) 




b wo 


1139.64 


15.845(020) 




15.721(026) 




swo 


1140.73 


15.543(020) 


15.358(020) 


15.515(021) 




swo 


1146.83 


15.991(020) 


15.617(020) 


15.737(036) 




swo 


1150.69 


16.229(020) 


15.944(021) 


15.809(031) 




swo 


1156.66 


16.362(020) 


16.736(033) 


15.930(025) 




swo 


1158.76 




16.976(020) 


15.995(023) 


15.601(020) 


DUP 


1160.69 


16.101(028) 


17.006(020) 


15.968(020) 


15.589(020) 


DUP 


1164.68 


16.008(020) 


16.908(035) 


15.793(020) 




SWO 


1169.67 




16.812(020) 


15.733(020) 


15.541(020) 


DUP 


1171.73 




16.767(020) 


15.712(020) 


15.540(020) 


DUP 


1175.64 


15.485(020) 


16.534(030) 


15.642(024) 




SWO 


1184.62 




16.562(027) 


15.925(030) 




SWO 


1191.66 


15.942(020) 


17.216(056) 


16.314(052) 




swo 


1223.53 




19.207(083) 


17.739(062) 


17.395(119) 


DUP 


1245.48 


20.177(306) 


20.020(262) 


18.754(124) 


18.233(127) 


DUP 






SN 2007af 
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Table 5 — Continued 



JD 




Y 




J 


H 


Ks 




2453000+ 




(mag) 




(mag) 


(mag) 


(mag) 


Telescope^ 


1162.74 


11 


r* /I o / non\ 

o48(()2()J 


14 


f o cr / nonA 

585(020J 


1 A /lon/nocA 

14.489(025] 




swo 


1 1 /I on 


14 


1 X n z' n o n \ 


14 


nAQ / AO 1 A 

09o(021 ) 


1/1 Acrc/n'3 0A 
14.000(0oo ) 




o WU 


1167.81 


13 


/"'oo / non\ 

D83(0iU j 


13 


A 1 nonA 

D24(U20j 


"io 'vio/noo\ 

13.7i0(022J 




SWO 




13 


o '~>r- 1 n o n \ 

Doo(U2UJ 


13 


coo/ nonA 

5o2(020J 


"1 o £?oo/non\ 

13.683(030) 




SWO 


11d9.oU 


13 


cro i /non\ 


13 


A "yn / nonA 

479(U2Uj 


1 o i:?oo/nonA 

13.628(020) 


1 o cron/non\ 

13.520(020) 


DUP 


117U.04 


13 


CT c o /non\ 

56»(UiUJ 


13 


/I crn / nonA 

459(020J 


1 o i:?ocr/nonA 

13.625(020) 


1 o ,ino/nonA 

13.498(020) 


DUP 


1171.81 


13 


cnn / non\ 

5yo(UiUj 


13 


A fCy / oonA 

4d9(020j 


1 o iiJcm/nonA 

13.650(020) 


1 o c^no/non^ 

13.502(020) 


DUP 


1172. oU 


13 


D4o(UiU j 


13 


/ion/ nonA 

489(020] 


"1 o i^nn/nonA 

13.690(020) 


1 Q m 1 /nonA 

13.511(020) 


DUP 


1175.79 


13 


one/ non\ 

095(021) J 


13 


"70*7/ nonA 

727(020] 


TO o/^o/noj^A 

13.863(026) 




SWO 


lion 'TT 


14 


o 1 v /nonA 
21 i (U2U ) 


14 


lDO(U20] 


14.000(026) 




o WU 


1183.76 


1 A 

14 


QT'T/'AOAA 

o77(02UJ 


14 


£;7i /AonA 
0/ 1(020] 


1 A n7A/nQn\ 
14.070(030) 




o WU 


1189.79 


14 


254(020) 


15 


139(020) 


13.938(020) 




SWO 


liyo.74 


14 


no A /non\ 

U24({)2U) 


15 


048(020) 


13.849(023) 




bWU 


1196.77 


13 


obi (UzU J 


11 


939(020] 


13.802(024) 




o WU 


1 on c TO 

1205.72 


13 


crno / non\ 

502(020 J 


14 


636(020) 


13.940(022) 




SWO 


1 ono 


13 


ci.QC\( nonA 
Do0(020 ) 


14 


883(021) 


14.142(029) 




b WU 


1217.71 


14 


180(020) 


15 


654(028) 


14.633(033) 




SWO 


LZZo. iO 


1 A 

14 


A no ( aoaA 
4yz(020j 










T\T TO 




1 A 

14 


/ (Dt^UzUj 


10 


407(025) 


15.075(024) 




o WU 


1230.80 


14 


860(020) 


16 


608(039) 






SWO 


1 OQ Q ^; o 


15 


Acro /AO aA 
0o2(020j 


16 


803(051) 


15.286(035) 




b WU 


1 OQ O dQ 


15 


Q AV /AO AA 

oO I (020J 


16 


968(042) 


15.453(037) 




b WU 


1 O /I /I HQ 


15 


cr n /I / AO aA 

594(020 ) 


17 


445(068] 


15.722(037) 




b WU 


1247.D7 


15 


''7 A A 1 non\ 

7'14(UiU j 


17 


618(073) 


15.916(049) 




bWU 


1255.69 


16 


A cc 1 non\ 

166(020) 


18 


002(032) 


16.252(020) 


lD.140(041j 


DUP 


1257.69 


16 


209(020) 


18 


264(162) 


16.223(077) 




bWU 










SN 2007ai 






1 1 on o T 

11,59.87 


17 


cr on /no cr \ 

520(0o5 J 


17 


290(039) 






SWO 


1171.89 


1 / 


cr T/i / AO O A 
/ 4(02o ) 


1 7 
1 / 


193(021) 


17.340(036) 






11 i Z.oD 


1 7 
1 I 


oiy(uz4 j 


1 7 
1 i 


160(028) 


17.212(034) 


1 ( .UD4(U/Dj 




1180.83 


18 


072(061) 


17 


883(073) 


17.727(154) 




SWO 


1184.85 


18 


197(066) 


18 


198(093) 


17.881(184) 




SWO 


1277.57 


20 


296(154) 


21 


229(329) 


20.103(267) 


19.468(427) 


DUP 


1280.64 


20 


312(285) 


20 


585(371) 


19.870(297) 


19.245(543) 


DUP 










SN 2007as 






1175.58 


16 


123(020) 


16 


020(022) 


16.176(063) 




SWO 


1180.58 


16 


114(020) 


15 


954(020) 


16.220(052) 




SWO 


1183.60 


16 


424(020) 


16 


204(024) 


16.363(050) 




SWO 


1193.55 


16 


960(031) 


17 


670(084) 


16.857(078) 




SWO 


1208.51 


15 


964(020) 


16 


999(049) 


16.332(061) 




SWO 


1219.54 


16 


605(022) 


17 


995(100) 


16.947(090) 




SWO 


1224.47 


16 


902(020) 


18 


294(038) 


17.367(031) 




DUP 


1230.66 


17 


249(031) 


18 


948(203) 


17.582(175) 




SWO 


1238.45 


17 


767(125) 


18 


678(416) 


17.673(410) 




SWO 


1244.53 


18 


017(114) 


19 


181(429) 






SWO 
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Table 5 — Continued 



JD y J H K, 





(mag) 




(mag) 




(mag) (ma's) 


Telescope^ 


1255.56 


18.607(065) 






18 


908(273) 


DUP 








SN 2007ax 






1184.54 


15.867(021) 


14 


543(065) 


15 


282(042) 


swo 


1191.60 


15.207(020) 


14 


599(053) 


15 


215(078) 


swo 


1196.53 


15.230(020) 


14 


713(058) 


15 


232(088) 


swo 


1205.52 


15.636(020) 










swo 


1219.46 


16.713(026) 


16 


743(102) 






swo 


1222.47 


16.877(025) 


18 


239(042) 






DUP 


1230.46 


17.364(057) 


18 


689(273) 


16 


487(090) 


swo 


1248.46 


18.087(133) 










swo 








SN 2007ba 






1191.80 


17.974(061) 


17 


839(102) 


17 


932(250) 


swo 


1193.81 


17.703(036) 


17 


660(058) 


17 


662(133) 


swo 


1196.82 


17.535(026) 


17 


630(057) 


17 


545(141) 


swo 


1198.79 


17.541(026) 


17 


663(047) 






swo 


1205.78 


17.831(030) 






18 


118(157) 


swo 


1208.82 


17.852(032) 






18 


154(219) 


swo 


1217.78 


17.685(027) 


18 


575(113) 






swo 


1221.81 


17.879(021) 


18 


870(066) 


18 


256(171) 


DUP 


1228.79 


18.394(063) 


19 


810(457) 






swo 


1234.74 


18.802(118) 










swo 


1238.74 


18.960(132) 










swo 


1244.75 


19.076(136) 










swo 


1245.77 


19.246(052) 


20 


718(275) 


19 


218(220) 


DUP 


1247.72 


19.204(157) 










swo 


1254.75 


19.590(133) 






19 


253(442) 


DUP 


1257.76 


19.387(289) 










swo 








SN 2007bc 






1196.65 




16 


305(025) 






swo 


1198.65 


16.343(020) 


16 


314(021) 


16 


584(067) 


swo 


1205.64 


16.861(025) 


16 


867(037) 


16 


808(079) 


swo 


1208.64 


16.997(025) 


17 


401(052) 






swo 


1219.61 


16.544(020) 






16 


748(068) 


swo 


1222.66 


16.447(020) 










DUP 


1230.54 


16.277(021) 


17 


349(056) 






swo 


1234.56 


16.508(029) 






17 


039(126) 


swo 


1238.58 


16.709(040) 


18 


047(141) 






swo 


1245.55 


17.066(020) 


18 


581(040) 


17 


581(048) 


DUP 


1254.52 


17.548(035) 


19 


261(398) 


18 


094(200) 


DUP 


1258.52 


17.813(066) 










swo 








SN 2007bd 






1198.54 


17.377(035) 


17 


398(070) 


17 


511(150) 


swo 


1201.54 


17.047(031) 


16 


989(055) 


17 


206(146) 


swo 


1205.58 


17.185(037) 


17 


129(054) 


17 


470(185) 


swo 


1208.47 


17.421(045) 


17 


365(067) 






swo 
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Table 5 — Continued 



JD y J H K, 



2453000+ 




(mag) 




(mag) 


(mag) (mag) 






A Q 


18 


030(058) 








swo 


1 oon 
izzU 


OU 


17 


999(069) 






18.051(204) 


swo 


1223 


A ^7 
4/ 


17 


914(020) 


18 


814(069) 


17.919(054) 


DUP 




4D 


17 


704(020) 


18 


800(075) 


17.913(056) 


DUP 


1 90Q 


AH 
4o 


17 


489(051) 


18 


697(204) 




SWO 


1 9*^4 


4y 


17 


069(035) 








SWO 


1 OAA 

iZ'i^l 


4 ( 


17 


605(047) 


18 


958(280) 




swo 


1 9/1 7 
iZ4 i 


/1Q 

4y 


17 


857(070) 






18.198(345) 


swo 


1 9c;/1 
iZO'i 


4 / 






19 


390(447) 




DUP 












SN 2007ca 




iZl / 


Oo 


16 


276(020) 


16 


122(021) 


16.066(031) 


SWO 


1 on A 


71 


15 


845(020) 


15 


572(020) 


15.718(020) 


DUP 


1228 


oU 


16 


096(020) 


15 


756(020) 


15.946(036) 


SWO 


1 9'^'^ 
IZOO 


oo 


16 


573(035) 


16 


209(029) 


15.992(076) 


SWO 




70 


16 


677(059) 


16 


840(197) 




SWO 


1 9QC 
iZoo 


Dz 


16 


840(026) 


16 


942(048) 


16.173(047) 


SWO 


1 9 f^/l 


oy 


16 


062(020) 


17 


035(020) 


15.867(020) 


DUP 


1 9c:q 
iZOo 


DO 


15 


843(020) 


16 


861(037) 


15.860(038) 


SWO 


1 974 
J.Z ( 


DO 


16 


343(020) 








DUP 


1 97c; 
IZ r o 


04 


16 


396(020) 








DUP 












SN 2007hx 




iOOO 


o4 


19 


279(102) 


19 


268(196) 




SWO 


1 'i(^9 


OO 






20 


173(255) 


19.332(280) 


DUP 


1 'ifiA 


SO 

oz 


19 


667(076) 


20 


488(202) 


19.268(138) 


DUP 


1 QKc; 
loDO 


fin 
OU 


19 


716(062) 


20 


366(210) 


19.538(240) 


DUP 


1367 


oU 


19 


743(052) 


20 


692(126) 




DUP 


1379 


80 


19 


279(085) 


20 


099(422) 




SWO 


1386 


72 


19 


170(071) 






19.366(452) 


swo 


1387 


72 


19 


192(108) 








swo 


1393 


72 


19 


339(105) 


19 


823(334) 




swo 












SN 2007if 




1355 


75 


17 


768(039) 


17 


989(068) 


17.936(170) 


swo 


1363 


67 


17 


841(020) 


18 


316(026) 


18.091(048) 


DUP 


1365 


69 


17 


821(020) 


18 


310(028) 


18.098(060) 


DUP 


1367 


75 


17 


787(020) 


18 


271(021) 


18.006(039) 


DUP 


1369 


71 


17 


672(030) 


18 


371(092) 




SWO 


1379 


70 


17 


694(031) 






18.051(156) 


SWO 


1423 


65 


18 


806(038) 


19 


822(110) 




DUP 


1434 


64 


19 


158(044) 


19 


943(128) 




DUP 












SN 2007jg 




1363 


83 


17 


681(022) 


17 


596(021) 


17.888(070) 


DUP 


1365 


90 


17 


791(020) 


17 


734(020) 




DUP 


1377 


77 


18 


502(052) 


19 


148(200) 




SWO 


1386 


84 


18 


211(041) 








SWO 


1387 


82 






18 


753(171) 




SWO 
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Table 5 — Continued 



JD y J H K, 



2453000+ 




(mag) 




(mag) 


(mag) (mag) 


IcicoCOpc 




7/1 


17 


796(021) 






18.304(213) 


swo 


ioyy 


7Q 


17 


916(030) 






18.354(255) 


swo 




/ o 


19 


188(039) 


20 


050(123) 


19.705(263) 


DUP 


1 /I oc; 


71 


19 


392(040) 


20 


354(176) 


19.786(212) 


DUP 












SN 20071e 




looo 


oo 


14 


516(020) 


14 


413(020) 


14.474(020) 


SWO 


loyo 


DU 


13 


928(020) 


13 


791(020) 


13.986(020) 


SWO 


1 QCia 

ioyo 


Do 


13 


989(020) 


13 


779(020) 


14.001(020) 


SWO 


1 '300 

ivSyy 


fiO 
Dz 


14 


216(020) 


13 


912(020) 


14.099(020) 


swo 


1 A no 


Dl 


14 


479(020) 


14 


120(020) 


14.209(020) 


swo 


1 Ana 


Oo 


14 


805(020) 


14 


894(020) 


14.359(020) 


swo 


1 /1 1 n 


Oi 


14 


841(020) 


15 


268(020) 


14.436(020) 


swo 


1 /I 1 

141:10 


oD 


14 


668(020) 


15 


538(020) 


14.342(020) 


swo 


1 49R 
14ZD 


DO 


13 


903(020) 


14 


953(020) 


14.011(020) 


DUP 


1 A'iA 


p^7 


13 


801(020) 


14 


933(020) 


14.278(020) 


DUP 


1 /I QO 


fin 
DU 


14 


116(020) 


15 


406(020) 


14.555(020) 


SWO 


14'14 


52 


14 


387(020) 


15 


801(020) 


14.837(020) 


swo 


1 /I /I o 


00 


14 


608(020) 


16 


088(022) 


14.998(020) 


swo 


14a4 


OZ 


14 


933(020) 


16 


450(031) 


15.239(020) 


swo 


14Do 


Oo 


15 


422(020) 


16 


970(043) 




swo 


140/ 


Oo 


15 


650(020) 


17 


284(023) 


15.761(020) 


DUP 


14Dy 


oo 


15 


771(020) 


17 


421(028) 


15.845(020) 


DUP 












SN 2007nq 






Do 


17 


896(071) 


17 


893(107) 


17.637(203) 


SWO 


1402 


67 


18 


053(048) 


18 


233(102) 


18.198(198) 


swo 


14Uo 


7A 


18 


301(117) 








swo 


1410 


66 


18 


258(083) 








swo 


1412 


65 


18 


160(059) 


19 


122(290) 




swo 


1415 


68 


17 


974(049) 


18 


960(265) 




swo 


1421 


63 


17 


662(020) 


18 


488(026) 


18.118(052) 


DUP 


1424 


67 


17 


733(063) 


18 


444(196) 




swo 


1427 


66 


17 


966(020) 


18 


920(042) 


18.709(075) 


DUP 


1431 


63 


18 


170(046) 


19 


066(254) 




swo 


1437 


64 


18 


560(064) 








swo 


1439 


66 


18 


651(071) 








swo 


1442 


65 


18 


922(070) 








swo 


1444 


65 


18 


809(073) 








swo 


1448 


61 


19 


223(099) 








swo 


1457 


59 


19 


617(048) 


21 


006(190) 




DUP 


1458 


53 


19 


644(034) 


21 


322(266) 




DUP 


1465 


57 


19 


743(092) 








swo 


1467 


58 


20 


084(082) 








DUP 












SN 2007on 




1410 


72 


14 


418(020) 


14 


348(020) 


14.249(020) 


SWO 


1412 


72 


13 


829(020) 


13 


729(020) 


13.735(020) 


swo 
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Table 5 — Continued 



JD 


Y 




J 


H 


Ks 




2453000+ 


(mag) 




(mag) 


(mag) 


(mag) 


Telescope^ 


1415.74 


1.1..^11(U2UJ 


13 


010/ aoaA 

218(02UJ 






swo 


1421.71 


1 Q oc\Q / r\nf'\\ 
I0.o\)o[(j2() ) 


13 


Q /I / AO AA 

2o4(U2UJ 


1 Q '~J A K / AOAA 

lo.o4o(U2Uj 


1 A 1 / AOAA 

io.yiD(U2u j 


r~\T TTD 


1 A OO O A 


1 Q A i-i A / nonA 
lo.4o4(U2U ) 










Uur 


1 /loo Tc: 


ID crTn/oon\ 

16.ol\)(()2() ) 


13 


A TA / AO AA 

47y(U2UJ 






DUP 


T AOA '70 


lo. 0D1(U2UJ 


13 


Q A / AO AA 

ooy(U2UJ 


lo.4oD(020j 




WU 


1425.77 


13.d40(U2UJ 


13 


A£? / AOAA 

806(020) 






DUP 


1420.78 


1 o TT / n o n \ 

13.d77(U2Uj 


13 


r\ A 1 / aoaA 

941(020) 


1 ctoa/aoaA 

13.530(020) 


1 *^ 1 T A l'AOA^ 

16.174(020) 


DUP 


1 /I 0*7 TO 

1427.72 


1 r> /^(^o/riori\ 

1o.dd3(U2U j 


14 


A CT 1^ / AOAA 

U5d(02U) 


1 cooi'aoaA 

13.528(020) 


Id. 165(020) 


DUP 


1428.72 


13.DOo(U2U ) 


14 


1 A / AOAA 

139(020) 


-\ 1 A AA / AOAA 

13.499(020) 


1 /~- oca/aoaA 

16.059(020) 


DUP 


1431.71 


lo.ol4(U2U ) 


14 


238(020) 


13.42 / (020) 




WU 


1432.67 


lo.4b2(U2UJ 


1 A 

14 


239(020) 


13.389(020) 




WU 


1437.71 


io.iyy(U2Uj 


1 A 

14 


nA A /'r»or»\ 
044(020) 


13.410(020) 




oWU 


1439.68 


13.178(020) 


14 


066(020) 


13.534(020) 




SWO 


1442.71 


1 o o o n / ("1 o A \ 

lo.oo))(()2()) 


14 


441(020) 


13.832(020) 






-\ A A A TO 

1444. 7o 


io crcro/r»ori\ 

io.55i(U2U j 


14 


717(020) 


14.014(020) 




SWO 


1446.68 


io.727(UiU j 


14 


926(020) 


14.169(020) 




swo 


1448.65 


lo.o2r5(U2U J 


15 


134(020) 


14.293(020) 




SWO 


i4o4.D4 


1 A oqo/'aoaA 
14.zoz(^UzU j 


15 


723(020) 


14.660(020) 




oWU 


1456.65 


14.305(020) 


15 


919(020) 


14.799(020) 


17.610(020) 


DUP 


1457.71 


1/1 A A A I AO oN 

14.444(020j 


16 


001(020) 


14.854(020) 


IT £?0A/A0A\ 

17.689(020) 


DUP 


1461.68 


1 A (^oq;'aoaA 
14.Doo(U2Uj 


16 


301(020) 


15.019(020) 




WU 




1/1 O OC AO aA 

14.o2o(U2U ) 


16 


472(020) 


15.147(020) 




WU 


1468.65 


ic: iia/aoa\ 

lo.li0(U2UJ 


16 


907(020) 


15.430(020) 


1 101 /aoa\ 

lo.Jol(020J 


DUP 


1471.65 


icr ot/1/aoa\ 

15.274(U2UJ 


17 


022(026) 


15.520(020) 




b WU 


1477. dU 


1 c c/:;*^ / aoa\ 

lo.ooD(02Uj 


17 


471(044) 


15.870(020) 




b WU 


1485.63 


1 c m c/aoaA 
10.yio(U2Uj 


18 


036(080) 


16.323(031) 




WU 


1491.59 


Id. 150(020) 


18 


117(084) 


16.599(036) 




bWU 








SN 2008C 






1471.71 


1 a. Id. 1 f'AO/^A 

Id. /d1(0od ) 


16 


474(026) 


16.494(047) 




b WU 


14 (O. ( U 


1 QQn/n'7Q\ 
iD.yoU(U/yj 


10 


618(039) 


16.637(060) 




WU 


1477.67 


17.224(112) 


17 


205(070) 


16.611(053) 




SWO 


1479.65 


16.877(053) 


17 


410(070) 


16.750(066) 




SWO 


1485.68 


16.523(053) 


17 


316(068) 


16.447(048) 




SWO 


1489.65 


16.282(040) 


17 


122(068) 


16.413(050) 




SWO 


1492.63 


16.067(020) 


17 


061(020) 


16.154(020) 




DUP 


1495.65 


15.832(020) 


16 


868(020) 


16.240(020) 




DUP 


1503.62 


16.402(043) 


16 


999(067) 


16.892(097) 




SWO 


1511.56 


16.918(058) 


17 


695(116) 


17.301(119) 




SWO 


1518.58 


17.738(134) 


18 


553(164) 


17.740(202) 




SWO 


1524.56 


18.160(199) 






18.123(200) 




SWO 


1530.55 


18.176(175) 






17.902(196) 




SWO 


1536.59 








18.643(339) 




SWO 


1544.61 








18.212(219) 




SWO 


1549.53 


18.559(030) 


19 


919(137) 


18.636(087) 




DUP 


1555.53 


19.339(105) 


19 


792(157) 


19.363(167) 




DUP 



Table 5 — Continued 



JD 

2453000+ 




Y 
(mag) 




J 

(mag) 


H 
(mag) 




(mag) 


Telescope^ 


1561.56 










18.382(291) 






bWU 










SN 2008R 








T Arte: CO 

1495.00 


15 


by I (UzUj 


15 


525(020) 


15.613(020) 






■piT TO 


1498.61 


15 


'vr\r\ / non\ 

790 (UzU ) 


15 


819(020) 








swo 


1503.57 


15 


Ci'7'v ( non\ 

y / i (UzU ) 


16 


533(020) 


15.907(025) 






oWU 


1516.56 


15 


495(020) 


16 


432(021) 










1520.51 


15 


''7c\r' / non\ 

79D(U2Uj 


16 


947(033) 


16.352(048) 






oWU 


1522.51 


15 


yoi^uiu ) 


1 ^ 
1 / 


136(036) 


16.452(059) 






o WU 


1524.50 


16 


Ubo^U^UJ 


17 


390(076) 


16.659(062) 






SWO 


1530.52 


16 


4o4(U2Uj 












oWU 










SN 2008bc 








1 C A 'D TO 






15 


755(020) 


15.920(024) 






DUP 


1544.75 


15 




15 


684(020) 


15.888(022) 






oWU 


1548.71 






15 


789(020) 


15.998(025) 






■p^TTO 

\J\jr 


1553.64 






16 


132(020) 


16.192(024) 






DUP 


1554. by 






16 


230(020) 


16.252(025) 








1559.62 


16 


752(020 ) 


16 


885(028) 


16.454(040) 






SWO 


1581.63 


15 


713(020) 


16 


802(025) 


16.020(038) 






SWO 


1585.57 


15 


729(020) 


16 


808(028) 


16.249(037) 








1590.61 


16 


U2o(U2Uj 


17 


302(042) 


16.473(046) 








1 t^na Tn 
159D.7U 


16 




1 T 

17 


946(059) 








b WU 


IbU ( .5o 






18 


554(023) 


17.337(028) 






■piT TO 


1625.52 


1 / 


obl(U4z J 


19 


102(188) 


17.893(226) 






o WU 










SN 2008bq 








1565.53 


17 


57/ (Uz5 ) 


1 T 

17 


452(050) 


17.890(140) 






oWU 


1588.50 


17 


4Uz(Uz(Jj 


18 


526(143) 


17.800(157) 






bWU 


1593.51 


1 '7 
1 / 


let; /'no 1 A 
15b(Uzl ) 


18 


148(089) 


17.432(162) 






o WU 


1596.50 


17 


IzU^UoU J 


18 


188(166) 


17.992(314) 






SWO 










SN 2008fp 








1 / z5.oD 








505(020) 


13.633(020) 




A 0/1 ( nonA 

4Z4(^UzU ) 




1726.85 


13 


755(020) 


13 


506(020) 


13.646(020) 






DUP 


1727.83 


13 


758(020) 


13 


495(020) 


13.654(020) 


13 


392(020) 


DUP 


1728.86 


13 


819(020) 


13 


531(020) 


13.698(020) 


13 


400(020) 


DUP 


1729.83 


13 


904(020) 


13 


555(020) 


13.732(020) 


13 


420(020) 


DUP 


1730.87 


13 


943(020) 


13 


560(020) 


13.758(020) 






SWO 


1731.89 


14 


033(020) 


13 


628(020) 


13.782(020) 






SWO 


1733.88 


14 


224(020) 


13 


759(020) 


13.846(020) 






SWO 


1737.89 


14 


494(020) 


14 


160(020) 


13.970(020) 






SWO 


1741.89 


14 


660(020) 


14 


829(020) 


14.082(020) 






SWO 


1743.88 


14 


649(020) 


15 


099(020) 


14.082(020) 






SWO 


1745.85 


14 


644(020) 


15 


257(020) 


14.051(020) 






DUP 


1752.78 


14 


116(020) 


15 


041(020) 


13.745(020) 


13 


567(020) 


DUP 


1756.80 


13 


825(020) 


14 


812(020) 


13.648(020) 


13 


531(020) 


DUP 


1758.75 


13 


662(020) 


14 


662(020) 


13.660(020) 


13 


540(020) 


DUP 


1764.84 


13 


489(020) 


14 


500(020) 


13.768(020) 






SWO 
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Table 5 — Continued 



JD 

2453000+ 




Y 
(mag) 




J 

(mag) 




H 
(mag) 


(mag) 


Telescope* 


1775 


82 


14 


100/ nor\\ 

lzz(UzUJ 


15 


358(022) 


14 


000/ non\ 

388(020) 




bWU 


i / oU 


OO 


14 


414(U2UJ 












WU 


1 TQA 
i / o4 


OO 


14 


626(020) 












swo 


1 7QA 


7Q 

i y 


15 


164(020) 


16 


429(060) 


15 


183(025) 




swo 


1 TQd 
1 ityu 


77 


15 


285(020] 


16 


489(068) 


15 


oon/ non\ 

230(030] 




bWU 


1 7QQ 




15 


4d7(U2U) 


16 


647(070) 


15 


000/ noo\ 

388(032] 




OWU 












SN 2008gp 








1 7fiO 

i / oy 


S9 

oZ 


17 


623(024] 


17 


651(056) 


17 


cr nnn\ 

557(099] 




swo 


1 VTI 


77 


17 


/I / nor\\ 

r545(UZUj 


17 


428(039) 


17 


1^ nnn\ 

628(090] 




swo 


± 1 I o 


7Q 

( y 


1 / 


Q /1 1 /nooA 
o41(Uzi ) 


17 


743(072) 




" ' 




bWU 


1 ( OU 


7A 


17 


498(027) 


17 


488(053) 


17 


535(115) 




SWO 




7Q 


17 


7DU(0ooj 


17 


726(050) 


18 


norr /1 Ai2\ 

02o(14dJ 




oWU 


1 7Q1 


7/1 


17 


yzD(()zo ) 


18 


778(124) 


18 


U20(lo4j 




oWU 


1 7Q4 

1 ( y^ 


7*? 


1 '7 

17 




18 


698(136) 


17 


yUo(loy) 




oWU 


ioUU 


7Q 


17 


544(027] 


18 


832(146) 


17 


892(145] 




swo 




oy 


17 


110(021 ] 


18 


216(107) 


17 


726(141] 




swo 






17 


011(020] 


19 


087(149) 


18 


IdO(IoO) 




swo 




Ol 






20 


306(095) 








DUP 












SN 2008hv 








1804 


To 


17 


208 (02U) 


17 


138(020) 


17 


1 1 / non\ 

117(020) 




DUP 


1811 


7Q 

( y 


15 


o4o(U2UJ 


15 


277(020) 


15 


4ol(02y) 




b WU 


1 ai 9 


77 


15 


on c /nonA 
oUo(U2UJ 


15 


211(020) 


15 


A A Tt nonA 
447(020) 




bWU 


1 SI 


OO 


15 


463(020) 


15 


311(020) 








SWO 


1 coo 


oU 


16 


1 n'7/nonA 
10 / (U2UJ 


16 


140(020) 


15 


yo4(020) 




bWU 




78 


16 


on / non\ 

294(020) 


17 


076(034) 


16 


1 on/ no cr \ 

139(025) 




bWU 


1 S9Q 




16 


Oct; /' non\ 
2DD(020j 


17 


114(037) 


16 


07o(02d) 




bWU 


1833 


76 


16 


c\ !• /J / non\ 

066(020] 


17 


114(027) 


15 


A { non\ 

974(020] 




SWO 


1839 


68 


15 


c /I / non\ 

5o4(02UJ 


16 


565(020) 


15 


■vo/^ { non\ 

72d(020) 




DUP 


1849 


77 


15 


ir\Ci /non\ 

iOD(02UJ 


16 


939(025) 


16 


Qni /nQ/i\ 

o01(0o4) 




bWU 


1854 


77 


1 fi 

ID 


UoD^UzU ) 




441(035) 


16 


DoO(U4Z ) 




WU 


1868 


65 


16 


913(020) 


18 


431(056) 


17 


246(046) 




SWO 


1875 


64 


17 


276(022) 


18 


971(114) 


17 


556(069] 




SWO 


1887 


66 


17 


910(034) 


19 


242(207) 


18 


292(262] 




swo 


1889 


67 


18 


015(047) 






18 


367(236] 




swo 


1895 


58 


18 


195(050) 






18 


475(171] 




swo 


1899 


62 


18 


335(072) 


19 


248(271) 


18 


785(292) 




swo 


1912 


69 


18 


675(067) 


19 


781(244) 








swo 












SN 2008ia 








1811 


72 


16 


605(024) 


16 


326(047) 


16 


504(087] 




swo 


1812 


83 


16 


747(020) 


16 


318(038) 


16 


530(052] 




swo 


1815 


78 


17 


034(021) 


16 


955(030) 


16 


752(060) 




swo 


1816 


75 


17 


070(021) 


16 


973(029) 


16 


716(056] 




swo 


1823 


71 


17 


512(030) 


18 


136(083) 


16 


974(086) 




swo 


1828 


73 


17 


323(027) 


18 


114(099) 


16 


974(071) 




swo 


1833 


71 


16 


823(022) 


17 


940(053) 


16 


671(039) 




swo 
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Table 5 — Continued 



JD 




Y 

(mag) 




(mag) 




(mag) (mag) 


rn a 
.LClCSCOpG 


1840.72 


16 


613(020) 


17 


637(020) 


17 


011(020) 


DUP 


1841.67 


16 


693(020) 


17 


705(020) 


17 


073(020) 


DUP 


1843.69 


16 


819(020) 


17 


926(020) 


17 


236(020) 


DUP 


1847.75 


17 


080(021) 


18 


354(096) 






SWO 


1854.83 


17 


492(025) 


18 


794(082) 


17 


540(104) 


SWO 


1857.73 


17 


588(031) 


19 


108(126) 


17 


805(122) 


SWO 


1872.71 


18 


532(033) 


20 


259(154) 


18 


529(084) 


DUP 


1874.66 


18 


693(033) 


20 


249(149) 


18 


575(088) 


DUP 


1912.63 


19 


400(151) 










SWO 










SN 2009F 






1838.59 


16 


896(036) 


16 


792(032) 


16 


724(040) 


DUP 


1840.57 


16 


547(036) 


16 


463(029) 


16 


225(020) 


DUP 


1841.59 


16 


454(033) 


16 


319(028) 


16 


276(035) 


DUP 


1842.55 






16 


221(030) 






DUP 


1843.51 


16 


341(034) 






16 


032(020) 


DUP 


1846.68 


16 


105(020) 


16 


266(020) 


15 


942(023) 


SWO 


1849.63 


16 


139(020) 


16 


465(021) 


15 


998(028) 


SWO 


1853.64 


16 


229(020) 


16 


716(026) 


16 


202(035) 


SWO 


1857.70 


16 


505(020) 


17 


154(035) 






SWO 


1860.61 


16 


739(020) 


17 


770(075) 


17 


119(083) 


SWO 










SN 2009dc 






1938.75 


15 


954(020) 


15 


849(020) 


15 


997(020) 


DUP 


1939.85 


15 


848(020) 


15 


757(020) 


16 


005(037) 


SWO 


1945.81 


15 


736(020) 


15 


578(020) 


15 


796(024) 


SWO 


1948.81 


15 


748(020) 


15 


590(020) 


15 


727(020) 


SWO 


1954.77 


15 


832(020) 


15 


685(020) 


15 


671(020) 


DUP 


1961.75 


15 


720(020) 


15 


913(020) 


15 


723(030) 


SWO 


1965.77 


15 


627(020) 


16 


008(020) 


15 


660(025) 


SWO 


1969.77 


15 


507(020) 


15 


972(020) 


15 


589(027) 


SWO 


1973.73 


15 


462(020) 


15 


939(020) 


15 


540(024) 


SWO 


1975.71 


15 


401(020) 


15 


931(020) 


15 


552(025) 


SWO 



Note. — Uncertainties given in parentheses in thousandths of a magnitude. 
'^DUP and SWO correspond to the du Pont and Swope telescopes, respectively. 
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Table 6. Optical color terms for CSP bandpasses in the Landolt System 



Filter 


Methodl 


Method2 


u 


+0.050(002) 


+0.049(027) 


9 


-0.014(001) 


-0.015(013) 


r 


-0.016(001) 


-0.016(016) 


i 


+0.000(001) 


+0.000(015) 


B 


+0.069(001) 


+0.069(013) 


V LC-3014 


-0.059(002) 


-0.060(015) 


V LC-3009 


-0.034(006) 


-0.034(009) 


V LC-9844 


-0.063(001) 


-0.065(010) 



Note. — Uncertainties given in parenthe- 
ses in thousandths of a magnitude. 
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Table 7. Photometric Zero Points of CSP Optical Bandpasses 



Filter Zero Point 



u 




13.044 


9 




15.135 


r 




14.915 


i 




14.781 


B 




14.344 


V LC- 


3014 


14.540 


V LC- 


3009 


14.493 


V LC- 


9844 


14.450 
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Fig. 1. — A mosaic of l^-band CCD images of 50 SNe la observed by the CSP. 

Fig. 2. — Results obtained from the photometric cahbration of the Swope telescope equipped 
with CSP optical bandpasses. Top panel shows the throughput of the telescope with (dashed 
line) and without (solid line) the CCD camera. Both tracings have been normalized so that 
they cross at 6500 A. Below are the scanned (solid lines) ugri and BV bandpasses compared 
to those published by Contreras et al.| ( |2010 ). Also included are the LC-3014 and LC- 



3009 V bandpasses (see text for details). To facilitate comparison the throughput of each 
bandpass has been normalized to unity. Note that all bandpasses have been multiplied by 
an atmospheric transmission function including telluric absorption features. 

Fig. 3. — Optical {uBgVri) and near-IR {Y JHKg) light curves of 50 SNe la in the natural 
system of the Swope and du Pont telescopes. Uncertainties in the photometry are smaller 
than the points, unless shown. The smooth red curves correspond to the best template 
fits derived with SNooPy, while the dashed red curves correspond to spline fits (see § |4] for 
details). 

Fig. 4. — Comparison of light curves of the normal Type la SN 2006ax (solid line) to those 
of the peculiar SNe 2006bt (circles) and 2006ot (filled squares). 

Fig. 5. — Spectral comparisons of the normal Type la SN 2006ax (red dashed line) to those 
of the peculiar SNe 2006ot (black solid hne) and 2006bt (blue dotted line). The spectra of 



SN 2006bt are reproduced from Foley et al. (2010), and the —1 day spectrum of SN 2006ot 



is from Silverman et al. 2011 (in preparation). All other spectra were obtained by the CSP, 
and will be published in Folatelli et al. 2011 (in preparation). 

Fig. 6. — Stacked bar chart of the Amis values for 47 of the 50 SNe la presented in this 



paper (red) and 34 of the 35 objects (blue) from the first CSP SN la data release (Contreras 



et al. 2010). The Amis values were computed with the "max model," or via spline fits in 
the case of the 11 non-standard objects (see Table [2]). The current CSP sample covers the 
full range of decline rates, with the distribution peaking between Amis = 1.1 and 1.2. 

Fig. 7. — Derivations of B- and y-band color terms derived synthetically from the scanned 



bandpasses and the Stritzinger et al. (2005) atlas of Landolt spectrophotometric standards. 
The best linear fits are indicated with lines. Prior to determining the best linear fits, a color 
cut was applied to exclude those stars with B — V values bluer than and redder than 0.9 
mag. This left a subsample of 44 standards in which the best fits were determined. 
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